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INTRODUCTION - PART I ,  Responses t o  NRC l e t t e r ,  November 19, 1974 

Amendment I ,  Part  I ,  t o  the Clinch River Breeder Reactor Plant Environ- 

mental Report contains copies of questions and/or statements requiring 

resolution o r  addit ional  information. These questions and statements 

were submitted t o  t he  Project  as Enclosures 1 ,  2 ,  3 and 4 i n  a l e t t e r  

dated November 19, 1974 from A.  Giambusso, Deputy Director f o r  Reactor 

Projects ,  Directorate of Licensing, Nuclear Regulatory Comnission. Since 

Enclosures 2 and 4 dea l t  w i t h  the PSAR, those questions have been answered 

i n  t h a t  document and therefore ,  a r e  not included i n  this amendment t o  

the ER.  

Responses contained in  Par t  I have been previously transmitted t o  NRC by 

the  Project .  I t  should be noted t h a t  the response t o  some of the items 

(questions and/or statements) in Enclosures 1 and 3 necessi tated a re- 

vision of an ER sect ion o r  the addit ion of an appendix before docketing. 
\ 

3 For these  items, the per t inent  pages o r  sect ions  of the ER t h a t  were 

revised a r e  given under t he  "response" t o  the  par t i cu la r  item. 

Questions 000.16 through 350.9 were i n  Enclosure 1 and Questions 000.1 
through 350.21 were i n  Enclosure 3 of t he  NRC l e t t e r .  Questions 000.1 

through 000.15 wil l  be included i n  Amendment 11. 



ITEM 000.16 (Section 7.1) 

The analysis of plant accidents does not include con- 

sideration of core disruptive accidents (CDA) . During 

pre-application discussions of the CRBRP, the Regulatory 

Staff has found itself in disagreement with the Project 

Management Corporation (PMC) with respect to definition 

of the most serious of the design basis accidents. PMC 

has argued that reliable shutdown systems will make the 

probability of CDA's so low that they need not be con- 

sidered design basis accidents. The staff does not 

currently agree with PMC's argument, but we have left 

the matter open for resolution during our formal review 

of the application. We understand that the PSAR will be 

submitted with two parallel design basis options, one 

without CDA and one with CDA, and we have agreed to 

review both of these options. Until the issue is 

resolved, however, we must consider the worse case in 

conducting the environmental review. Therefore, Sec- 

tion 7.1 should be revised to include an environmental 

impact assessment of CDA's and supporting analysis of 

the CDA's, including the rationale used to select the 

assessed case(s) from the spectrum of CDA's. This material 

should be furnished in sufficient detail to enable our 

making an independent appraisal of the accident analysis. 

This will require more detail than is normally furnished 

with regard to Class 8 accidents for environmental review 

of light water reactors because general agreement on 

methods and assumptions has already been established for 

the latter case. Hence, there is a precedent for Class 8 

accident analyses for light water reactors; there is no 

such precedent for the liquid metal fast breeder reactor. 



AMENDFlEFlT V I I I 
February 1977 

RESPONSE 

I n  response t o  NRC Question 000.16 regarding considerat ion of hypothet ica l  

core d i s rup tu re  accidents, Appendix B t o  the  ER was provided by the  CRBRP 

Pro jec t .  A t  t he  t ime the  issue was ra ised,  the  CRBRP Pro jec t  was sub- 

m i t t i n g  a PSAR cons is t i ng  o f  a reference design and p a r a l l e l  design 

opt ions. Para1 l e l  design features inc luded core d i s r u p t i v e  accidents as 

p a r t  of t he  design basis. Using the  r a t i o n a l e  o f  having t o  "consider the  

worse case" i n  conducting i t s  environmental review, the  NRC S t a f f  requ i red  

an environmental impact assessment o f  CDA1s i n  the  ER. 

Consistent w i t h  the  subsequently developed NRC p o s i t i o n  t h a t  cor,e di.s- 

r u p t i v e  accidents need n o t  be considered i n  the  design base, the  P ro jec t  

has withdrawn the  d iscussion i n  the PSAR o f  the  p a r a l l e l  design opt ions 

(Amendment 24).  Accordingly, Appendix B has been removed i n  ER Amendment 

V I I I .  

Discussion o f  CDA analyses and phenomenology i s  provided i n  t h e  PSAR i n  

appendix form. 



ITEM 010.1 (Sect ion 3.5) 

Provide p re l im ina ry  p i p i n g  and inst rumentat ion diagrams 

(P&ID1s) f o r  the  l i q u i d ,  gaseous and s o l i d  radwaste 

systems i n d i c a t i n g  a l l  bypasses through which waste 

could circumvent process equipment and be released t o  

the  environment. 

RESPONSE 

Pre l  iminary p i p i n g  and inst rumentat ion present ly  avai 1 able are provided 

i n  Figures 11.2-2, 11.2-4, 11,3-10, 11.3-11, 11.3-12 and 11.3-13 o f  the  

PSAR. 

The add i t i ona l  oversized engineering drawings which have been requested 

w i l l  be forwarded i n  t h e  near fu tu re .  



AHEPJDPIENT V I I I 
February 1977 

ITEM 010.2 (Sect ion 3.5) 

L i s t  t he  capac i t ies  and volumes f o r  the  components i n  the  

radwaste systems. 

RESPONSE 

TABLE 1--ITEM 010.2 

DESIGN PARAMETERS OF RAPS AND CAPS PROCESS VESSELS 

Capacity a t  Operating 
Pressure and 

Number Vol ume Temperature 
I tem Requi red  ( f t 3 )  (scf 

Storage Vessel , Recycle 1 300 87 5 
Argon 

RAPS Charcoal Bed Vessel 4 32 DNA* 

RAPS Transport Cask 1 2 (200 C i ,  max) 
Noble Gas 

RAPS Cryogenic D i s t i l -  1 25 192 
l a t i o n  Vessel 

CAPS Charcoal Bed Vessel 2 3 2 DNA* 

RAPS Vacuum Vessel 1 254 141 t o  233 

RAPS Surge Vessel 1 1,000 3,200 t o  10,000 

RAPS Storage Vessel 1 254 2,900 max. 
Noble Gas 

CAPS Vacuum Vessel 1 340 166 t o  273 

. 

8 

CAPS Surge Vessel 1 775 1 ,500 t o  7,300 

*DNA = Does no t  apply because o f  adsorpt ion var iab le .  



TABLE 2-- ITEM 010.2 

EQUIPMENT DESCRIPTION OF L I Q U I D  RADWASTE SYSTEM 

Concentrated 
Inter- Intermediate Low Level Waste 
mediate Low Level Collection Collection Collection Acid and Caustic 

Description Distillate Distillate Tanks Tanks Evaporator Tanks Storaqe Tanks 

Capacity (gal )* 20K 2.5K 20K 2.5K 2.5K 2.5K 150 

Number of Components 2 2 2 2 2 1 2 

Through Put Rates (gpm) 10-125 1/2-10 10-20 10-20 10 2-5 1-10 



ITEM 010.3 (Sect ion 3.5) 

Provide the f o l l o w i n g  in fo rmat ion  on the charcoal delay 

beds: 

a. Amount o f  charcoal i n  each bed. 

b. Temperature and pressure o f  the  charcoal beds. 

c .  Dynamic adsorpt ion c o e f f i c i e n t  assumed t o  determine 

the  charcoal bed capaci ty .  

RESPONSE 

Current  design o f  t he  delay beds has each bed conta in ing  625 pounds o f  

charcoal . 

Current  design o f  the  CAPS charcoal beds inc ludes an opera t ing  pressure 

1 o f  35 ps ig  and an opera t ing  temperature o f  about -140 degrees F. Design 
1 o f  t h e  RAPS charcoal beds inc ludes an operat ing pressure o f  30 ps ig  and 

an opera t ing  temperature range o f  from -70 degrees F t o  -210 degrees F. 

Figures 1 and 2 ( I tem 010.3) p rov ide  the  dynamic adsorp t ion  c o e f f i c i e n t s  

used f o r  the  c e l l  atmosphere processing system (CAPS) de lay  bed calcu-  

l a t i o n s .  F igure  3 ( I tem 010.3) prov ides the  adsorp t ion  c o e f f i c i e n t s  

u t i l i z e d  i n  t h e  r a d i o a c t i v e  argon processing system (RAPS) delay bed 

ca l cu la t i ons .  
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RECl PROCAL TEMPERATURE 

F igure 2 DYNAMIC ADSORPTION COEFFICIENTS USED FOR CAPS DELAY BED 
(I tern 0 1 0 . 3 )  CALCULATIONS 
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Figure 3 ADSORPTION COEFFICIENTS USED IN RAPS DELAY BED CALCULATIONS 
tern 010.3) 



ITEM 010.4 (Sect ion 3.5) 

Describe the  mathematical model and computer codes used 

t o  determine the source terms. 

RESPONSE 

Design values f o r  the  f i s s i o n  product i s o t o p i c  r a d i o a c t i v i t y  i n  the  

Heat Transport System sodium a re  developed using a two-step model pro- 

cedure. The f i r s t  s tep es tab l ishes the  i s o t o p i c  e q u i l i b r i u m  o r  t o t a l  

a c t i v i t y  released from t h a t  f r a c t i o n  o f  f u e l  conta in ing  small c l a d  

defects. The second step es tab l ishes the  d i s t r i b u t i o n  o f  t h i s  a c t i v i t y  

between t h e  sodium coo lant  and the  "wetted" surfaces ( i n c l u d i n g  c o l d  

t raps)  o f  t he  Heat Transport System (HTS). 

STEP 1 

) 
The f i s s i o n  product inventory  released i s  ca l cu la ted  using t h e  f o l  lowing 

equation : 

where 

I = Inventory released (C i )  

P = Design o r  ra ted  thermal power (975 MWt) 

K = F i ss ion ing  r a t e  (3.1 x 1016 fissions/MW-sec) 

EF = I s o t o p i c  escape f r a c t i o n  from f u e l  conta in ing  small c l a d  

defec ts  (Small holes o r  f i n e  cracks) 

FF = F rac t i on  o f  design o r  ra ted  core thermal power generated i n  

the  f u e l  rods conta in ing  c lad  defec ts  (0.01 - design valve)  

YLD = I s o t o p i c  cumulat ive y i e l d  f r a c t i o n  PU-239 (atoms/f i s s i o n )  



h = Isotopic decay constant (seconds-') 

t = Reactor Operating Time (seconds) 

The f iss ion products considered in the C R B R P  analysis are  those having 

yield fractions greater than 0.001 and half-lives greater than 1.0 hour 

including a l l  iner t  gas f iss ion products with half l ives  in excess of 

10 minutes. The analysis was performed using hand calculation techniques. 

STEP 2 

The distribution of the fission product inventory released from the core 

between the sodium and the HTS surface i s  established on the basis of 

the chemical nature of the individual element. The iner t  f ission product 

gases Kr and Xe are  assumed to be ent i rely released to the reactor 

cover gas. 

Regarding non-gaseous f iss ion products, cesium, iodine and antimony 

isotopes are known to be highly soluble in liquid sodium. All three of 
these elements can be effectively cold trapped. The degree of cold 

trapping i s  dependent on a wide range of variables. The soluble long 

half 1 i f e  isotopes (Cs-137, Cs-134 and Sb-125) are  effectively cold 
trapped. The soluble shorter half lived isotopes including the iodines, 

remain in solution because of the relat ively small proportion the plant 

volume processed through the cold t rap prior to  the i r  decay. 

The "best estimate" cold trap removal of Cs-137 i s  91 percent while th i s  
estimate for  Cs-134 is 60 percent. The fraction of Cs-137 and Cs-134 

removed per cold t rap pass i s  the same for  both isotopes. The differ-  

ences i n  cold t rap efficiencies are  due to  the i r  variation in half l i f e  

(30 years and 2 years, respectively). The proportion of Cs-137 estimated 
in the coolant was increased to  20 percent to  allow fo r  processing 
uncertainty. Evaluation of cold t rap performance for  removing long half 
l i f e  isotopes as a function of hydride and oxide content of the primary 

system i s  continuing. 



Tel lur ium, s t ron t ium and a l l  o ther  f i s s i o n  product isotopes a re  known t o  

concentrate on reac to r  and primary heat t r a n s f e r  surfaces together  w i t h  

the  a c t i v a t i o n  products released from s ta in less  s tee l .  Therefore, 

100 percent o f  these isotopes have been assumed deposited on the  wetted 

surfaces. I n  add i t ion ,  10 percent of t h e  f i s s i o n  product releases from 

these isotopes have been assumed i n  both the  c o l d  t r a p  and primary 

sodi um sources. 

Table 1 ( I tem 010.4) conta ins a l i s t i n g  o f  t he  ca l cu la ted  f i s s i o n  product 
8 bu i ldup i n  the  CRBRP primary coolant  sodium (7.1 x 10 gms) f o r  operat ing 

times up t o  30 years. 

The p l a n t  system design bas is  f o r  plutonium concentrat ion i n  the  reac to r  

coo lant  i s  t o  be based on a maximum plutonium l i m i t  o f  100 ppb i n  the  

reac to r  coo lant  dur ing  the  30-year operat ing l i f e  o f  t he  p lan t .  

2 Using an escape r a t e  c o e f f i c i e n t  o f  9.71 x 1014 atoms/cm -sec, t h i s  

l i m i t  corresponds t o  continuous operat ion f o r  30 years w i t h  approximately 

43 f u e l  p ins  having defec ts  i n  the  fue led  reg ion  i n  which plutonium i s  

assumed t o  escape. This escape c o e f f i c i e n t  i s  based on data reported 

i n  Reference 1 and obtained from an i r r a d i a t i o n  t e s t  o f  a purposely 

defected (0.030 inch  ho le)  f u e l  rod  i n  a fo rced convect ion sodium GETR 

capsul e. 

The design parameters f o r  the  re lease o f  plutonium t o  the pr imary 

coo lant  a re  shown i n  Table 1A ( I tem 010.4). 

The cor ros ion  product a c t i v i t i e s  i n  t h e  pr imary coo lant  sodium are based 

on t h e  c a l c u l a t i o n  o f  a c t i v a t i o n ,  re lease and d i s t r i b u t i o n  o f  s t a i n l e s s  

1. Capsule B9D I r r a d i a t i o n  and Past I r r a d i a t i o n  Examination, GEAP-13925, 
December 197 2. 



s tee l  materials  located in the core or in  high neutron flux regions. 

The analysis  divided the core and surrounding region in to  10 radial  and 

8 axial  zones t o  account fo r  var ia t ions  in the neutron f lux d i s t r ibu t ion .  

The radial  and axial  neutron f lux d i s t r ibu t ion  i s  calculated using the - 

DOT-I11 code, a two dimension multi-group transport  code. ( 2 )  

The assumed isotopic s tee l  composition and re la ted act ivat ion cross 

sections a re  included in Tables 2 and 3 (1tem 010.4), respectively.  The 

average corrosion r a t e s  in each of the  zones were calculated using the  

f o l l  owing Westinghouse developed corrosion r a t e  corre la t ion (CR) : 

where 

CR = Corrosion r a t e  (cm/yr) 

v = Coolant velocity in respective zone ( f t / s e c )  

Oy = Oxygen concentration in the sodium (ppm) 

T = Temperature of sodium i n  respective zone ( O F )  

This corre la t ion was applied t o  the  temperature, sodium velocity and 

surface areas of each of 80 zones considered in the analysis .  The 

act ivat ion of the base metal i s  a function of the residence time i n  the  

neutron f lux.  To account f o r  t h i s  buildup in the  calculation of released 

ac t i v i t y ,  annual refuel ing was assumed. Table 4 (Item 010.4) presents 

the radia l  zone parameters of sodium, temperature, sodium veloci ty ,  

f rac t ion  of material replaced and maximum assembly residence times. 

Table 5 (Item 010.4) contains the  calculated inventory of corrosion 

product a c t i v i t y  released t o  primary sodium as  a function of reactor 

2. Rhoades, W .  A . ,  and Mynatt, F. R . ,  The DOT I11 Two-Dimensional 
Discrete Ordinates Transport Code, ORNL-TM-4280. 



opera t ing  t ime. For purposes o f  es tab l i sh ing  s h i e l d i n g  and process 

requirements f o r  the  waste processing system, the cor ros ion  products 

a re  assumed t o  depos i t  un i fo rm ly  on a l l  sodium wetted heat t ranspor t  

system surfaces. 

Regarding the quest ions o f  r a d i o a c t i v e  co r ros ion  products i n  t he  second- 

a r y  (steam) system, r a d i o a c t i v e  cor ros ion  products a r e  n o t  expected i n  

the  steam system o f  t he  CRBRP since: (1)  the  steam system i s  separated 

from t h e  heat t ranspor t  system by a non-radioact ive sodium loop, 

(2 )  system leakage w i l l  be i n t o  r a t h e r  than o u t  o f  r a d i o a c t i v e  systems, 

( 3 )  the  design l e v e l  of neutron f l uxes  impinging on the  secondary sodium 
3 2 (HX) i s  <5 x 10 n/cm /sec, which e l im ina tes  any s i g n i f i c a n t  a c t i v a t i o n  

o f  m a t e r i a l s  i n  the  IHX. 



TABLE 1--ITEM 010.4 

CRBRP - FISSION PRODUCT ACTIVITY IN THE PRIMARY SODIUM 

AT SHUTDOWN ~ C i / g m  

Reactor 
Opera t i on 

Time 

Te- 129m 

Ce-144 

PR- 143 

PM- 1 47 

1 Y r .  

16.62 

3.13 

0.55 

0.09 

0.597 

43.7 

0.090 

0.003 

0.026 

0.048 

0.048 

0.071 

0.024 

0.054 

0.064 

0.038 

0.045 

0.021 

0.005 

5 Y r .  

16.62 

14.94 

1.53 

0.29 

0.597 

43.7 

0.090 

0.013 

0.026 

0.048 

0.048 

0.071 

0.046 

0.054 

0.064 

0.038 

0.045 

0.021 

0.015 

10 Y r .  

16.62 

28.19 

1.82 

0.37 

0.597 

43.7 

0.090 

0.024 

0.026 

0.048 

0.048 

0.071 

0.048 

0.054 

0.064 

0.038 

0.045 

0.021 

0.020 

30 Y r .  

16.62 

68.7 

1.88 

0.401 

0.597 

43.7 

0.090 

0.056 

0.026 

0.048 

0.048 

0.071 

0.048 

0.054 

0.064 

0.038 

0.045 

0.021 

0.021 

Re1 eased 
Inventory  
F r a c t i o n  

Remaining i n  Na 



TABLE 1A--ITEM 010.4 

PARAMETERS ASSUMED FOR PLUTONIUM RELEASE TO PRIMARY COOLANT* 

Parameter Data 

1 . Equi 1 i b r i  um core (MOL)** 
Pu inventor ies  

Isotope Weight (kgm) 

P u 2 39 1.026 x l o 3  

2. To ta l  number o f  f u e l  rods 42,966 

3. Fa i l ed  f u e l  rods conta in ing  4 3 
a postu lated 0.03 i n .  d ia .  
ho le  i n  the f u e l  zone 

14 atoms 
4. Plutonium escape r a t e  9.71 x 10 2- 

c o e f f i c i e n t  cm -sec 

*For conservatism, 95% depos i t ion  i n  pr imary Na, 5% on wetted 
surfaces and 100% i n  c o l d  t raps  i s  assumed i n  analyses. 

**MOL = Middle o f  L i f e  



TABLE 2--ITEM 010.4 

ISOTOPIC ATOM DENSITIES FOR STAINLESS STEEL-316 

(S ta in less  Steel-316 = 7.98 gm/cc) 

I 

(NA) (AM) 
Atoms 

M a t e r i a l  Densi ty  Natura l  Atomic Cm 3 

Isotope Weight-% w / c c  Abundance (%r Weight Atom Densi ty*  

~ r ~ O ( n , y ) ~ r  5 1 18.00 (Cr)  1.436 (Cr)  4.31 ( c r50 )  52.0569 (Cr)  7.162E20 (cr5') 

~ e ~ ~ ( n  , p ) ~ n  54 65.17 (Fe) 5.201 (Fe) 5.82 ( ~ e ~ ~ )  55.91 21 (Fe) 3.261 E21 ( ~ e ~ ~ )  

~ e ~ ~ ( n  ,y)Fe 59 65.17 (Fe) 5.201 (Fe) 0.33 ( ~ e ~ ~ )  55.91 21 (Fe) 1.849E20 ( ~ e ~ ~ )  

3 ~i 58(n , p ) ~ o  14.00 (N i )  1.117 ( N i )  67.88 ( ~ i ~ ~ )  58.7947 (Ni  ) 7.769E21 ( ~ i  58) 
58 

I 
4 

09 co5'(n , ~ ) c o  60 0.05 (CO) 0.004 (Co) 100.00 ( c ~ ~ ~ )  59.0000 (Co) 4.08E19 ( ~ 0 ~ ' )  

~ a ' ~ '  ( n  , r ) ~ a  182 0 ,02 (Ta ) * *  0 .0016(Ta)  99.99 ( ~ a ' ~ ' )  181.0000 (Ta) 5.32E19 (Ta 181) 

*Atom dens i t y  o f  t a r g e t  i so tope 

**The nominal tanta lum - columbium ma te r i a l  weight o f  0.02 i s  assumed t o  be 100% tanta lum - t h e  
more s i g n i f i c a n t  component. 



TABLE 3--ITEM 010.4 

Group 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
22 
23 
2 4 
25 
2 6 

Energy 
Max/Group 

10.5 Mev 
6.5 
4.0 
2.5 
1.4 
0.8 
0.4 
0.2 
0.1 

46.5 kev 
21.1 
10.0 
4.65 
2.15 
1 .o 

465 ev 
125 
100 
46.5 
21.5 
10.0 
4.65 
2.15 
1 .o 
0.465 
0.0252 

Fe- 54 Fe-58 
( n , ~ )  (n,r) 



TABLE 4--ITEM 01 0.4 

Radial 
Zone Description 

1 Control Assembl ies 

24 Fuel Assembl i es 

6 Control Assembl i es 

52 Fuel Assemblies 

6 Control Assembl ies 

24 Fuel Assemblies 

6 Control Assemblies 

90 Fuel Assembl ies 

150 Blanket Assembl ies 

72 Ref lector Assembl ies 

RADIAL ZONE PARAMETERS 

AT* 
Effective 

Temperature 
Rise ( O F )  

Fraction 
Replaced/yr,f 

Max. Assem. 
Res i dence 
Years ( m )  

*Ti nl e t  = 740°F for all zones 



TABLE 5 - - I T E M  0 1 0 . 4  

TOTAL ACTIVATED CORROSION PRODUCTS RELEASED TO THE 

PRIMARY SODIUM - C U R I E S  

Reactor Operating Time - Years 
I so tope - 5 1 0  20 3 0  -- 



ITEM 010.5 (Sect ion 3.5) 

Provide the Kayser model which you used t o  determine the  

f i s s i o n  product inventory  i n  the  pr imary coolant.  

RESPONSE 

The model c u r r e n t l y  being used i n  the CRBRP ana lys i s  f o r  determining the  

re lease o f  f i s s i o n  product a c t i v i t y  from f u e l  rods conta in ing  small c l a d  

defects does n o t  employ t h e  "escape r a t e  c o e f f i c i e n t "  model used by 

l i g h t  water reac to r  destgners. Instead, the model c u r r e n t l y  used by ARD 

employs a " f i s s i o n  product escape f r a c t i o n "  model. 

The f i s s i o n  product escape f r a c t i o n s  were developed from a model s i m i l a r  

t o  t h a t  used f o r  the    he nix") and FFTF. F i s s i o n  product nuc l i de  escape 

f r a c t i o n s  o f  t h e  model are presented i n  Table 1 ( I tem 010.5). These 

escape f r a c t i o n s  f o r  i n d i v i d u a l  f i s s i o n  product isotopes were compared 

t o  escape f r a c t i o n s  observed i n  an i r r a d i a t e d  capsule and repor ted  i n  

~ ~ ~ ~ - 1 3 9 2 5 ( ' ) .  The r e s u l t s  o f  t h i s  comparison i n d i c a t e  the  conservatism 

o f  t he  model being u t i l i z e d  f o r  t h e  CRBRP as shown i n  Table 2 ( I tem 010.5). 

The f i s s i o n  products are  grouped i n t o  f i v e  escape classes: 

Class 1 - Noble gases (Kr, Xe) & Cs-136 

Class 2 - Cesium (134 & 137) 

Class 3 - Iodines, Antimony, Te l l u r i um 

Class 4 - Stront ium 

Class 5 - A l l  o ther  f i s s i o n  products 

1. Kayser, G., Problems Due t o  F i s s i o n  Products i n  C i r c u i t s  o f  Sodium 
Cooled Fast Reactors i n  Event o f  Can Fractures, EURFMR-593, December 
1 968. 

2.  Capsule B9D I r r a d i a t i o n  and Past I r r a d i a t i o n  Examination, GEAP-13925, 
December 1 9 9  



The re lease o f  noble gases from f a i l e d  f u e l  du r ing  ac tua l  operat ion w i l l  

be a  func t i on  o f  h a l f  l i f e .  The escape f r a c t i o n  model used accounts 

f o r  on l y  the  decay dur ing  re lease from the ox ide f u e l  and conserva t ive ly  

assumes no subsequent delay i n  t r a n s i t  from the  f u e l  t o  c l a d  gap, f i s s i o n  

gas plenums o r  sodium mass. 

The cesium re lease f r a c t i o n  assumed i s  1.0 f o r  both Cs-137 and Cs-134 

because o f  t h e  known h igh  m o b i l i t y  o f  these isotopes. The noble gas 

re lease f r a c t i o n  equat ion was conserva t ive ly  used t o  est imate the  re lease 

o f  Cs-136 because o f  i t s  r e l a t i v e l y  sho r t  h a l f  l i f e  (13 days). The h igh  

re lease f a c t o r  t o  account f o r  cesium isotopes i s  demonstrated by data 

i n  Reference 2 and Table 2 ( I tem 010.5). 

The ha1 ogen, antimony and t e l l  ur ium i s o t o p i c  re1  eases were t r e a t e d  as 

one c lass  and modeled a f t e r  the  re lease f r a c t i o n  euqat ion used i n  Phenix 

f o r  halogen isotopes. Other isotopes such as pal lad ium behave i n  a  

s i m i l a r  fash ion  b u t  have been neglected because o f  t h e i r  r e l a t i v e l y  

s h o r t  h a l f  l i f e  and low y i e l d s .  Antimony and t e l l u r i u m  were t r e a t e d  as 

the  same c lass  o f  halogens because o f  t h e i r  s i m i l a r  re lease behavior as 

documented i n  Reference 1  and Table 2 ( I tem 010.5). 

A l l  o the r  isotopes, except f o r  s t ront ium, were t r e a t e d  as a  s i n g l e  c lass  

( 5 ) .  The re lease o f  these isotopes i s  due t o  f i s s i o n  r e c o i l  and f u e l  

eros ion.  Stront ium i s  re leased a t  a  s l i g h t l y  increased r a t e .  I t  has 

been pos tu la ted  t h a t  t h i s  i s  due t o  the d o b i l e  na ture  o f  i t s  Kr and Rb 

parents and i t s  r e l a t i v e l y  h igh  s o l u b i l i t y  i n  sodium. The r e l a t i v e  

re lease f a c t o r s  o f  0.001 and 0.005 f o r  o the r  f i s s i o n  products and s t ron-  

t i um i s  based on t h e  re lease data shown i n  Reference 2. 

The constants used f o r  escape classes 1  and 3 a re  the  same as those 

es tab l ished f o r  t he  Phenix design. The key parameters which e s t a b l i s h  

these constants - diameter o f  f u e l  rods, c e n t e r l i n e  f u e l  temperature 

and f r a c t i o n  o f  t he  f u e l  cross sec t i on  undergoing g r a i n  growth - a r e  
\-, s i m i l a r  f o r  CRBRP and Phenix. 



The fission product release model i s  based on the assumption that  small 

cladding defects ex is t s  in fuel rods generating one percent of the total  

core power. 

Although the "escape fraction" model does not specifically address 

variation in fuel power density, the nature of the correlations made in 

Reference 1 were based on a long-term follow program which inherently 

accounts for  changes in core power density. 



TABLE ] - - ITEM 010.5 

FISSION PRODUCT ESCAPE FRACTIONS 

Class Element - Escape Fract ions 

Kr*, Xe*, Cs 136 

Sb, Te, I 

5 A l l  other  EF = 0.001 
Fission Products 

- : 
i *Assumed released t o  cover gas 

**A i n  (sec-' ) decay constant o f  i t h  isotope 



TABLE 2--ITEM 010.5 

COMPARISON OF ASSUMED ESCAPE FRACTION FROM FAILED FUEL RODS 

WITH MEASURED ESCAPE FRACTIONS I N  B9D 

Escape Fract ion  
Design Observed i n  

Fission Product Escape Fract ion  B9D Capsule* 

*From: Capsule B9D I r r a d i a t i o n  and Past I r r a d i a t i o n  
Examination; GEAP-13925, December 1972 



ITEM 010.6 (Sect ion 3.5) 

J u s t i f y  the assumed leakage ra tes  from the  reac to r  coo lan t  

system and o ther  systems conta in ing  r a d i o a c t i v i t y  f o r  

both l i q u i d s  and gases. 

RESPONSE 

Gases - Radioact ive gases generated i n  the CRBRP cons i s t  o f  t r i t i u m  and 

noble gas isotopes.  The l a t t e r  and some o f  t he  t r i t i u m  migra te  t o  the 

reac to r  and t o  the  Primary Heat Transfer  System (PHTS) cover gas space. 

The Radioact ive Argon Processing System (RAPS) i s  a closed, i n t e r n a l  

system t h a t  cont inuous ly  processes the  cover gas t o  reduce i t s  a c t i v i t y  

and then re tu rns  the  recyc le  cover gas t o  the  seals and cover gas spaces. 

Radioact ive gas leakages i n t o  the  i n e r t e d  c e l l s  o f  t he  Reactor Contain- 

ment B u i l d i n g  (RCB) and the  Reactor Services B u i l d i n g  (RSB) a re  c o l l e c t e d  
'i 

and processed through the  C e l l  Atmosphere Processing System (CAPS). 

Assessment o f  r a d i o a c t i v e  f l o w  paths has been conducted us ing the  

f o l  lowing: 

1. Reactor cover gas i s  conserva t ive ly  est imated t o  d i f f u s e  

through the  r e a c t o r  head seals a t  the  r a t e  o f  0.012 scc 

per minute. Th is  leakage d i f f u s e s  i n t o  the  head access 

area and i s  discharged t o  the  atmosphere through the  

RCB heat ing  and v e n t i l a t i o n  exhaust. 

2. The bu f fe red  head seals a re  expected t o  l eak  a maximum 

o f  7 scc per  minute o f  recyc le  argon cover gas t o  the  

head access area. 

3.  Although the  cover gas l i n e s  connected t o  t h e  reac to r  and 

o ther  components i n  the  PHTS a re  n o t  expected t o  leak,  a 

leakage o f  1 scc per minute i s  t he  design bas is .  Also, 

t r i t i u m  d isso lved i n  the sodium i n  t h i s  system w i l l  

d i f f u s e  through the h o t  p ipe  w a l l s .  



4. Although the RAPS and CAPS p ip ing  and components are  a l so  

n o t  expected t o  leak,  a  leakage o f  1  scc per  minute o f  

unprocessed gas i s  the  design basis.  

5. T r i t i u m  d isso lved i n  the  sodium o f  t he  PHTS w i l l  t r a n s f e r  

t o  the Intermediate Heat System by d i f f u s i n g  through t h e  

in te rmed ia te  heat exchanger (IHX) tube wa l l s .  A very 

small b u t  f i n i t e  amount w i l l  then d i f f u s e  through the  

h o t  l e g  p i p i n g  i n  t he  Intermediate Bay C e l l s  o f  t he  

Steam Generator B u i l d i n g  and mix w i t h  the  exhaust. 

D i f f u s i o n  o f  t r i t i u m  i s  ca l cu la ted  v i a  eva lua t ion  o f  

both t r i t i u m  and hydrogen f l u x e s  i n  the  Primary and 

Intermediate Sodium Systems and us ing appropr ia te  

assumptions o f  c o l d  t rapp ing  e f f i c i e n c y  and the  hydrogen- 

t r i t i u m  pe rmeab i l i t y  i n  s t a i n l e s s  s t e e l .  

6. As discussed below, a  small amount o f  t r i t i u m  i s  assumed 

t o  d i f f u s e  t o  the  steam-water system i n  the form o f  

tri t i a t e d  water. A condenser of f -gas system w i  11 remove 

non-condensabl e  gases from the  condensing steam. T r i -  

t i a t e d  water vapor w i l l  be present  i n  the  o f f -gas  f l ow .  

A condenser o f f -gas  removal o f  7 SCFM i s  assumed.for the  

steam-water system. 

T r i t i u m  Product ion and D i f f u s i o n  - Product ion o f  t r i t i u m  i n  the  CRBRP 

w i l l  be from the f o l l o w i n g  reac t ions :  

1. The i n t e r a c t i o n  o f  neutrons w i t h  boron i n  B4C c o n t r o l  rod  

assembl i e s  

3 2. H  from te rna ry  f i s s i o n  i n  the  f u e l  

3 .  I n t e r a c t i o n  o f  neutrons w i t h  L i t h ium i m p u r i t y  i n  the  

sodi um . 



The average value o f  t r i t i u m  product ion from a l l  sources dur ing  a fuel  

cyc le  i s  est imated t o  be 89 Ci/day. (1 1 

Most (98.4%) o f  the t r i t i u m  generated forms' a hydr ide  i n  the  sodium and 

i s  then p a r t i a l l y  removed from s o l u t i o n  i n  the  sodium by c o l d  t rapp ing .  

Using system parameters 1 i s t e d  i n  Table 1 ( I tem 010.6), t he  t r i t i u m  f l u x  

t o  the  steam systems i s  1.04 C i  per  day. Add i t i ona l  data on hydrogen 

t r i t i u m  t ranspor t  i n  t he  CRBRP i s  prov ided i n  Table 2 ( I tem 010.6). 

The approach t o  es t ima t ing  the  movement o f  t r i t i u m  through the  reac to r  

system invo lves  so l v ing  two se ts  o f  simultaneous equat ions. One o f  

these se ts  describes the  behavior o f  hydrogen i n  the  system. The o the r  

s e t  describes the  behavior o f  t r i t i u m ,  whose movement i n  the  system i s  

dependent upon the  presence o f  hydrogen. I n  p r i n c i p l e ,  these two se ts  

o f  equat ions should be solved simultaneously because t r i t i u m  and hydro- 

gen behave s imi  1 a r l y .  However, i n  t h i s  p a r t i c u l a r  case t h e  concent ra t ion  

o f  hydrogen i n  the  system i s  several orders o f  magnitude greater  than 

t h a t  o f  t r i t i u m .  Therefore the  e f f e c t  o f  t he  presence o f  t r i t i u m  on 

hydrogen behavior can be neglected, and the  hydrogen equat ions can be 

solved separate ly .  The t r i t i u m  equations a re  then solved us ing  the  

hydrogen data . 

The major s inks  f o r  t r i t i u m  and hydrogen i n  the system a re  the  co ld  t raps .  

The key t o  c o l d  t r a p  performance i s  the  e f f i c i e n c y  f a c t o r .  I n  these 

c a l c u l a t i o n s  the  e f f i c i e n c y  i s  de f ined as 

E = (Conc i n  i n l e t  Na) - (Conc i n  o u t l e t  Na) 
(Conc i n  i n l e t  Na) - ( S a t ' n  Conc'n a t  C .  T. Temp.) 

I n  the  equat ions, t he  product  o f  t he  c o l d  t r a p  f l o w  r a t e  and the c o l d  

t r a p  e f f i c i e n c y  appear e s s e n t i a l l y  as a s i n g l e  va r iab le .  Table 3 

( I tem 010.6) shows se lec ted  r e s u l t s  o f  these ca l cu la t i ons .  

. ..-A 1. CRBRP: T r i t i u m  Release from the  B4C Contro l  Rods i n  CRBRP, WA40052, 
March 14, 1974. 



Examination of Table 3 (1tem 010.6) shows that there is relatively little 

difference in the total amounts of tritium that will be captured in the 

two cold traps as one varies the flows in the cold traps. However, the 

balance between the primary and the intermediate cold traps is quite 

sensitive to the respective (QE) values. [Q is the flow rate (gpm) and 

E is efficiency as defined above]. Therefore, it appears possible to 

select a suitable combination of (Q r ) and (Qici) for which, say, the 
P P 

intermediate system hydrogen concentration is 0.1 ppm - such as 
E ) = 60 GPM and (Qi~i) = 120 GPM. 

(QP P 

For this operating condition, the estimated tritium flux through the 

steam generator is nominally (7.1E-4) pg atomlsec. This amounts to 

(7.1E-4)/(4.76E-2) or 0.0149 of the tritium produced per day. This is 

equivalent to (0.0149)(117) = 1.75 Ci/day, which passes into the water/ 

steam in the steam generator. The 117 Ci/day is a maximum daily value 

of tritium production during a fuel cycle. 

Examination of Table 3 (Item 010.6) also shows that the value of 

controls the concentration of hydrogen in the intermediate system, and 

that a Qiri value 120 GPM corresponds to a hydrogen concentration (H, C, 

i) of 0.1 wppm in the intermediate sodium. 

In addition, at Qici = 120 GPM, the range of estimated tritium fluxes 

into the steam generator (JSG) is from 2.1 1 Ci/day at Q E = 20 GPM to 
P P 

1.55 Ci/day at Q E = 400 GPM. Further, the total amount of tritium 
P P 

captured in cold traps reaches a practical asymptote of 98.3% at 

Qpcp = 60 GPM. 

Liquids - The Reactor and Heat Transport System of the CRBRP includes a 
Primary Heat Transport System and an Intermediate Heat Transport System 

(IHTS) . The intermediate coolant loops contain non-radioactive sodium 

and serve to transport heat from the radioactive primary sodium to the 

steam generator modules. The IHTS is maintained at a higher pressure 



than the  PHTS t o  prevent leakage from the  rad ioac t i ve  PHTS t o  the  non- 

rad ioac t i ve  IHTS. Zero leakage o f  sodium i s  expected from the  PHTS t o  

the  IHTS. 

No leakage t o  the  environment dur ing  normal operat ion i s  expected from 

the  PHTS and the IHTS. Assumed leakage o f  sodium from pr imary and 

intermediate systems due t o  accidents i s  described i n  Sect ion 15.6 o f  

t he  PSAR. 



TABLE 1--ITEM 010.6 

PARAMETERS USED I N  THE CALCULATION OF 

HYDROGEN-TRITIUM TRANSPORT I N  CRBRP 

Primary C i r c u i t  System Parameters 

Total 'Weight o f  Sodium i n  1.7E + 6 l b s  3.35E + 7g mole Na 
Primary C i r c u i t  

Temperature o f  P i  p ing  950°F 783" K 

Area o f  Primary P ip ing  6,190 ft2 5.75E + 6 cm 2 

(Excluding IHX) 

Thickness o f  Primary P ip ing  0.625 i n .  1.59 cm 

Tota l  Cold Trap Flow Rate 60 gPm 
(based on 250°F) 

151.7 g moles Na/sec 

Minimum Cold Trap 
Temperature 

Cold Trap E f f i c i e n c y  f o r  70% 
Hydrogen Removal 

Hydrogen F lux  t o  Primary 0 
C i r c u i t  (no t  i nc lud ing  IHX) 

T r i t i u m  F lux  t o  Primary 89 Ci/day 0.0362 pgm a t  T/sec 
C i r c u i t  

To ta l  Volume o f  Ni t rogen i n  698,000 ft3 7.74E + 59 mole Np 
Primary C e l l  s 

Exchange Rate o f  Ni t rogen 1 O%/day 0.896 g mole N2/sec 
i n  Primary C e l l s  

I H X  Parameters 

Log Mean To ta l  D i f f u s i o n a l  43,270 ft2 
Area o f  IHX 

Wall Thickness o f  IHX 0.047 i n .  
Tubing 

(Continued) 



TABLE 1--ITEM 010.6 (Continued) 

IHX Parameters 

Hydrogen and Tritium --- 
Diffusion Coefficient 
for IHX 

Intermediate System Parameters 

Total Weight of Sodium in 7.92E + 5 lbs 1.56E + 7 g mole Na 
Intermediate Circuit 

Temperature of Piping 900°F 756" K 

Area of Intermediate Pi ping 8,130 ft 7.55E + 6 cm 2 

(Excl uding IHX) 

Thickness of Intermediate 0.5 in. 
Piping 

Total Cold Trap Flow Rate 180 gpm 455.1 g mole Na/sec 
(based on 250°F) 

Minimum Cold Trap Temperature 250°F 394" K 

Cold Trap Efficiency for 7 0% 
Hydrogen Removal 

Total Volume of Air in 386,000 ft3 4.28E + 5 g mole air 
Intermediate Cells 

Hydrogen Content in 0.5 vppm --- 
Intermediate Cell Air 

Exchange Rate of Air in 1 %/day 
Intermediate Cell 

0.049 g mole N2/sec 

Steam Generator Parameters 

Total Inside Area 40,630 ft2 3.78E + 7 cm 2 

Total Outside Area 61,740 ft2 5.74E + 7 cm 2 

(Conti nued ) 



TABLE 1 --ITEM 010.6 (Continued) 

Steam Generator Parameters 

Wall Thickness o f  Tube 0.109 i n .  0.277 cm 

Hydrogen Flux 1.92E - 1 1  l b  354.6 vgm at H/sec 
~ / s e c - f t 2  i n s i d e  
tube area 

T r i t i u m - D i f f u s i o n  C o e f f i c i e n t  --- 2 1.384E - 6 cm /sec 



Concentration Vector 

Sodium Side of Primary Piping (sS) 

Sodium Side of Intermediate Piping 
(ss) 
Nitrogen Side of Primary Piping (SS) 

Primary Sodium (Na) 
3 

I 
W 
C n  

Sodium Side of Steam Generator 
Piping (SS) 

Air Side of Intermediate Piping (SS) 

Intermediate Sodium (Na) 

Primary Cell Atmosphere (N2) 

Intermediate Cell Atmosphere 
(Air) 

TABLE 2--ITEM 010.6 

HYDROGEN-TRITIUM TRANSPORT 

Hydrogen Tritium 

pgm at H/mole* wppm pgm at T/mole* pCi T/gm Na* 

0.261 - - 4.00E-4 - - 

(Continued) 



TABLE 2--ITEM 01 0.6 (Continued) 

Flux Vector 

Through IHX 

To Primary Cold Trap 

To Primary Cell 

By RIA Decay in 
Primary 

To (or From) Steam 
Genera tor 

To Intermediate Cold 
Trap 

To Intermediate Cell 

By RIA Decay in 
Intermediate 

Hydrogen 

ugm at H/sec 

11.25 

Tritium 

pgm at Tlsec Ci/day 

0.0189 46.5 

*Mole sodium, stainless steel, nitrogen or air, as applicable 

**Including the 0.5 ppm nominal content 



TABLE 3 - - ITEM 010.6 

SUMMARY OF T R I T I U M  D I S T R I B U T I O N  CALCULATION 

P r i .  - I n t e r .  

Qici 

G PM 

T r i t i u m  Hydrogen T r i t i u m  
Z 
C T  1 * % CT - - 

*Flux i n  u n i t s  o f  vgm atomlsec 

**Concentrat ion i n  u n i t s  o f  p a r t s  per  m i l l i o n  m i l l i o n ,  p p m  

***Concentrat ion i n  u n i t s  o f  p a r t s  per  m i l l i o n ,  ppm 



A!*lENDrlENT V I 
April 1976 

ITEM 010.7 (section 3.5) 

Provide preliminary layout drawings indicating all dis- 

charge points to the environment and proposed radiation 

monitoring instrumentation. Show how General Design 

Criteria 52 and 56 will be met (AEC-REG Interim General 

Design Cri teria for LMFBR) . 

RESPONSE 

The CRBRP design systems for treating the radioactive liquid and gaseous 

wastes were selected on the basis of equipment performance data at 

operating light water reactors as well as from FFTF design information. 

Equipment sizes, arrangements and process requirements are based on 

conservative estimates of system leakage, decontamination requirements 

and activity concentrations. 

Liquid radwaste and gaseous radwaste characteristics include: 

1. Margins in the processing capabilities 

2. Cross connections between subsystems 

3. Recycle capabilities 

In addition, radiation monitoring of process systems provides early 

warning of equipment malfunction and potential radiological hazards to 

enable corrective action to be taken to prevent release of activity to 
the environment in excess of 10 CFR 20 limits. Alarms associated with 

the monitoring system will alert operating personnel to channel malfunc- 

tions and excessive radionuclide concentration corrective action will 

then be manually or automatically performed. 

All desiqn release points which co~~ld conceivably undergo rapid changes 

in radioactivity levels wi 11. hc continuously monitored. All other re- 

lease points with the potential for radiological release will be sampled 



AMENDMENT VI 
April 1976 

periodical ly. The design shall incl ude alarms when indicated levels ex- 
ceed preset concentration limits. The determination of the alarm limits 
shall be based on resulting doses well below 10 CFR 20 limits for unre- 
stricted areas. 

More specifically, in the liquid radwaste system discharge valves will 
automatically close upon detection of high radiation levels. A flow 
rate meter and radiation detector will monitor and record the flow rate 
and gross radioactivity of the discharge stream. Before release, dis- 
tillate monitoring tanks will be sampled to determine specific isotopic 
concentrations. 

The monitoring of airborne activity will include provisions for fixed 
airborne radioactivity area monitors in selected locations within the 
buildings. In addition, effluent monitors will be located for contin- 
uous monitoring of gaseous effluent at those release points which could 
conceivably undergo rapid changes in radioactivity level during abnormal 
conditions. The radionuclide concentrations in the effluent from design 
release points will be continuously detected, measured and recorded. In 
addition, other exhaust points with the potential for radiological re- 
lease, but having a maximum activity release under accident conditions 
of well below 10 CFR 20 limits, will be sampled continuously or period- 
ically as appropriate. Fixed airborne radioactivity area monitors and 
effluent monitors will be provided to continuously detect, measure, in- 
dicate, record and initiate alarms and/or control actions when radiations 
levels or radionuclide concentrations within or released from the facil- 
i ty exceed pre-determi ned 1 eve1 s . 

The environmental monitoring program has as one of its objectives the 
establishment of a baseline of data on the background radiation in the 
environment near the plant site. The monitoring program will provide 

the capability of detecting any significant buildup of radioactive 
material in the environment above and beyond that which is already pres- 
ent. In those cases where a statistically significant increase in the 



AFIENDrlENT VI I I 
February 1977 

radioactivity level is seen in a particular sampling sector but not in a 
control station, meteorology and a specific nuclide analysis will be used 
to identify the source of the increase. From data obtained from the radi- 
oanalytical and radiochemical analyses of vector samples, dose estimates 
can be made for either an individual or a population 1 iving near the 
plant site. 

Figures 1 and 2 (Item 010.7) provide locations of CRBRP design release 
points to the atmosphere and Clinch River, respectively. Table 1 (Item 

010.7) provides information on CRBRP process and effluent monitoring. 

It should be noted that in Figure 1, continuous monitoring will be pro- 

vided for exhaust Points 1, 5, 5a, and 6; continuous sampling at exhaust 
Points 2, 3, 4 and 7; and periodic sampling at exhaust Points 8, 9, 10, 
11 and 12. Monitoring will be provided at exhaust Point 13 only in 
the event this exhaust point is used which would be for a very low proba 
bility accident, beyond the design basis. 



TABLE 1 - - I T E M  0 1 0 . 7  

PROCESS AND EFFLUENT SAMPLING AND MONITORING 

Continuous 
Monitoring Detector 
or Sample Type Description 81dg. Elev. 

~Ci/cc 
Sensitivity 

-- 

..- 

Quantity 
kasured Remarks 

Plant Servlce Buildlnq Hot PSB 830' 
Laboratory and Countlng 
Room Ventilation Particulate 
Sanrpler 

Sample -- Gross Con~./ Sample analyzed in 
lsotropic Conc. counting m o n  using 

proportional counter and 
r-a spectroscopy sys. 

Plant Service Building PSB 830' 
Decontamination Area 
Ventllatlon Partlculate 
Sampler 

Sample -- Gross Con~./ Sample analyzed in 
Isotropic Conc. counting room using 

proportional counter. 
and r-a spectroscopy 
system 

Condenser Vacuum Pump Exhaust TGB 905'6" 
Tritium 

Sample Isotropic Silica - gel column 
Concentration used to collect san- 

ple, analyzed in 
counting room by 
liquid scintillation 
techniques 

Control Room Air Intake CRB 
Monitor 
Gaseous E 

I Control Room Air Intake SGB/AB 

3 Honi tor 
Gaseous 

Control Room Air Intake Duct CRB 
DovnStrcam of Filter Units 

Particulate 
Radioiodine 
Gaseous 

~urbine Generator Building TGB 
Ventilation (3) 

Tritium 

Continuous 6-Scintillation Gross Conc. 

Continuous 8-Scintillation Gross Conc. 

Continuous 

Gross Conc. 
Gross Conc. 
Gross Conc. 

921 ' and 905'6" Sample Isotropic Conc. Silica gel column 
used to collect 
sample, analyzed in 
counting r o m  by 
liquid scintillation 
techniques 

RCB HAY and 
Annulus Pressure Maintenance 
and Filtration System Exhaust 
Fbni tors 

Particulate 
Radioiodine 
Gaseous 

TED 
TBD 
TBD 

TBD 
TBD 
TBD 

Continuous TBD 
Continuous TBD 
Continuous TBD 

TBD 
TBD 
TBD 

Gross Conc. 
Gross Conc. 
Gross Conc. 

Containment Cleanup 
System and Annulus 
Cooling System 
Exhaust Monitor (s) 

Particulate 
Radioiodlne 
Gaseous 
Plutonium 

TB D TBD 
TBD TBD 
TBD TB D 
TBD TED 

Continuous TBD 
Continuous TBD 
Continuous TBD 
Continuous TBD 

TBD 
TBD 
TBD 
TBD 

Gross Conc. 
Gross Conc. 
Gross Conc. 
Gross Conc. 



TABLE 1 --ITEM 01 0.7 (Continued) 

Continuous 
Monitoring Detector uC!/cc Quantity 
o r  Sample Type S e n s i t i v i t y  Measured Descript ion Bldg. Elev. Remarks 

Reactor Containment Venti- 
l a t i o n  System 1Qnitors 

Continuous TBD Kr-85 Gross Conc. (1) Containment Exhaust (3) RCB Upstream 
o f  I so la t ion  

Valve 

RCB 802 ' Continuous TBD 0.1-10-7 mRem Hr D i rec t  (2)  Head Access Area (3) 
(Di rect  Gama) 

Intennediate Bay ven t i l a t i on  
Par t i cu la te  
Radioiodine 
Gaseous 

SGB 857 ' 
Continuous B-Sc in t i l l a t i on  Cs-137 Gross Conc. 
Continuous y d c i n t i l l a t i o n  10:1° 1-131 
Continuous 8 - S c i n t i l l a t i o n  10 Kr-85 

RSB 884' Reactor Service Area 
and Radwaste Area Exhaust 
Par t i cu la te  
Gaseous 

Continuous B-Sc in t i l l a t i on  IO-~O Cs-137 Gross Conc. 
Continuous 8 -Sc in t i l l a t i on  Kr-85 

Gross Conc. 
Continuous B-Sc in t i l l a t i on  Kr-85 

Sample -- -- Isotopic  Conc. 

RSB 

SGB 

CAPS Exhaust 
Gaseous 

S i l i c a  Gel Colurn 
used t o  c o l l e c t  
sarple analyzed 
i n  countinq room 
by l i q u i d  scin- 
t i l l a t i o n  tech- 
niques 

Steaa Generator Loop Cel ls  
Ven t i l a t i on  ( 3 )  
Tr i t i um 

PAPS and CAPS Process RSB 765 ' 
M n i  t o r i n g  
Gaseous 

Continuous 

Sample 

Gross Conc. 

Isot ropic  Conc. P lant  Discharge Effluent RSB - 
L iqu id  Composite downstream of 

low A c t i v i t y  
system . 

Sample analyzed i n  
counting room using 
proport icnal and 
l i q u i d  s c i n t i l l a -  
t i o n  counters and 
Y-a spectroscopy 
system 

Inerted Cel l  Atmosphere TBD 
Monitors 

Radwaste D i ~ p 0 ~ a l  TBD 

RCB - Reactor Containment Bui ld ing 
RSB - Reactor Service Bui ld ing 

IB - Intermediate Bay 
TGB - Turbine Generator Bui ld ing 
CRB - Control Room Bui ld ing 

+ TBO - To be determined 



I 
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Figure 1 CRBRP RELEASE POINTS 
(Item 010.7) 



Figure 2 SITE LOCATION AND CRBRP LAYOUT 
( I tem 010.7) 



ITEM 322.5 (Section 2.6.2.6 & Appendix to 2.6) 

Meteorological data from the Oak Ridge X-10 Station tower 

is not considered representative of meteorological condi - 
tions at the CRBRP Site since that tower is located in 

another valley. The use of these data to evaluate atmos- 

pheric dispersion conditions at the Site is not accept- 

able. Joint frequency data with a recovery rate of less 

than 90% is not acceptable. Provide joint frequency 

distributions of wind speed and direction by atmospheric 

stability class using on-site data for at least a one 

full year period of record during which the joint data 

recovery rate was at least 90%, as called for by 

Regulatory Guide 1.23. 

Atmospheric stability class should be determined by 

vertical temperature difference between either: 

1. (preferably) the 10 meter level and at a level 

equivalent to the elevation above grade of the 

containment building or, 

2. the 75-ft and 200-ft levels reduced to represent 

conditions between the 10 meter and containment 
height levels. 

In the latter case it will be necessary to provide a 

correlation between actual measurements, made over a 

shorter but representative period of time, at the 

10 meter and containment height levels and at the 75-ft 

and 200-ft levels. As indicated in Table 2.6A of the 

Appendix to Section 2.6, wind speeds of 6 knots or less 

account for over 80% of observed winds at the 75-ft level. 

The wind speed intervals in Table 2.6A do not adequately 

differentiate light wind speeds. The joint frequency 



tab les  should inc lude add i t i ona l  wind speed categor ies 

such as calm, 0.6-1.5, 1.6-3.4, 3.5-5.4 and 5.5-7.4 mph 

f o r  both the  7 5 - f t  and 200- f t  l e v e l s .  Calm cond i t ions  

are  those dur ing  which the  wind speed i s  lower than the  

s t a r t i n g  speed o f  e i t h e r  the  anemometer cups o r  wind 

vane, whichever i s  lower. 

Two sets o f  j o i n t  frequency tab les  must be provided. One 

s e t  should be based on wind speed and d i r e c t i o n  measured 

a t  t h e  7 5 - f t  l e v e l  and atmospheric s t a b i l i t y  based on 

temperature d i f f e r e n c e  between the  10 meter and conta in-  

ment he ight  l e v e l s  o r  a reduct ion  o f  the  7 5 - f t  and 200-f t  

temperature d i f f e r e n c e  as i nd i ca ted  above. The second 

s e t  should be based on winds measured a t  t he  200- f t  

l e v e l  and s tab i  1 i ty  based on v e r t i c a l  temperature d i f f e r -  

ence between the  7 5 - f t  and 200- f t  l eve ls .  Add i t i ona l  

l i g h t  wind categories, w i t h  calms repor ted  separate ly  

as i nd i ca ted  above should be included. J o i n t  data 

recovery r a t e s  must euqal t o  exceed 90%. 

RESPONSE 

The response t o  t h i s  i t e m  was incorporated i n t o  t h e  rev i sed  Sect ion 2.6.2.6, 

pages 2.6-13 through 2.6-16. 



ITEM 322.8 (Section 2.6.5) 

Provide the accuracy speclf icat ions f o r  the ver t ica l  

temperature measuring system used to  determine the 

s t a b i l i t y  categories presented i n  response t o  request 
322.5. 

RESPONSE 

The response to  t h i s  item was incorporated i n t o  the revised Section 2.6.5, 
pages 2.6-19 through 2.6-21. 



ITEM 322.11 (Sect ion 3.5.2.5) 

Provide a plan diagram o f  the  p l a n t  structures i n d i c a t i n g  

the  l o c a t i o n  o f  a l l  gaseous e f f l u e n t  re lease  po ints  and 

the distance t o  the nearest  s i t e  boundary. 

RESPONSE 

This informat ion i s  shown i n  Figure 1 ( I tem 322.11).  





ITEM 322.14 (Section 5 .1 .8  & Appendix 10.1)  

Provide a rev ised  analysis  o f  the  atmospheric e f f e c t s  

o f  the  CRBRP cool ing systems, based on data c o l l e c t e d  

on-s i te  which meet the  c r i t e r i a  spec i f ied  under 322.5. 

RESPONSE 

Tables 1 ,  2 and 3 ( I tem 322.14) provide the requested information. 



TABLE 1 --ITEM 322.14 

FREQUENCY DISTRIBUTION OF V I S I B L E  PLUME AT CRBRP S I T E  

FOR ALL STABILITY CLASSES 

Bear ing (Compass D i r e c t i o n  f o r  P l a n t )  

N NNE NE Ei iE E ESE SE SSE S SSW SW WSW W WNW NW 2 - - - - - - - - - - - - -  
V i s i b l e  Plume 273 468 695 409 224 407 244 182 164 249 243 385 443 309 256 ;87 
Formation* ( h r s l y r )  

Frequency o f  469 805 1,193 703 384 699 420 313 282 429 418 662 760 530 440 321 
Wind** ( h r s l y r )  

*For plumes a t t a i n i n g  l e n g t h s  of ,  300 f e e t  

**From Tab le  2.6-18. Note t h a t  calm hours a r e  n o t  i n c l u d e d  i n  t a b u l a t i o n s  



TABLE 2 - - I T E M  3 2 2 . 1 4  

A N T I C I P A T E D  AREAS OF FOG IMPACT FROM THE COOLING TOWERS 

D i r e c t i o n  A l t i t u d e  
D is tance  From The Above P l a n t  

S e n s i t i v e  Area Downwind, m P l a n t  Grade, m M i l e s  Fee t  

ORNL 7,240 NE 0 ' 112 2,640 
1/4 1,320 

1/10 528 

I n t e r s t a t e  40 1,770 SSE 0 112 2,640 

114 1.320 

1/10 528 

Ga l laher  Br idge  2,575 NW 0 112 2,640 

114 1,320 

1/10 528 

Number o f  Fog Hours Per Year* 

Mechanical D r a f t  Mechanical  D r a f t  Mechanical D r a f t  Mechanical D r a f t  
Wet Coo l ing  Tower Wet Coo l ing  Tower Wet/Dry Tower WetIDry Tower 

L i n e a r  A r r a y  C i r c u l a r  A r r a y  30% Plume S e v e r i t y  0% Plume S e v e r i t y  

*The va lues  p r e s e n t e d  r e f l e c t  t h e  c u r r e n t  s t a t e - o f - t h e - a r t  i n  plume model ing and a r e  1 i m i  t e d  i n  accuracy t o  + x 10. 



Sens i t i ve  Area 

Hood Ridge 

Dug Ridge 

Chestnut Ridge 

Chestnut Ridge 

Chestnut Ridge 

3 Chestnut Ridge 
I 
cn 
0 

Chestnut Ridge 

Chestnut Ridge 

Moore Ridge 

Moore Ridge 

Distance 
Downwind, m 

1.420 

1,210 

2,410 

1.930 

3,380 

5,630 

7,720 

8.200 

2,010 

2,570 

TABLE 3 - - ITEM 322.14 

ANTICIPATED SEVERE FOGGING* FROM THE COOLING TOWERS 

D i r e c t i o n  
From The 

P lan t  

NE-ENE 

NNE 

NNE-NE 

NNE-NE 

NE-ENE 

ESE-SE 

SE-SSE 

A1 t i  tude 
Above P lan t  

Grade, m 

Ground Fog, Hours Per Year 

Mechanical D r a f t  Mechanical D r a f t  Mechanical D r a f t  Mechanical D r a f t  
Wet Cool ing Tower Wet Cool ing Tower Wet/Dry Tower Wet/Dry Tower 

L inear  Ar ray  C i r c u l a r  Ar ray  30% Plume S e v e r i t y  0% Plume Seve r i t y  

*Hor izon ta l  v i s i b i l i t y  1/10 m i l e  o r  less  



ITEM 340.1 (Sect ion 9.2.4) 

The l a s t  sentence on page 9.2.8 i nd i ca tes  t h a t  the C l i nch  

R iver  s i t e  i s  the  o n l y  one o f  eleven p o t e n t i a l  new s i t e s  

t h a t  " s a t i s f i e d  the  new s i t e  s e l e c t i o n  c r i t e r i a . "  

Provide a comparative d iscussion and in fo rmat ion  regarding 

the  a l t e r n a t i v e  s i t e s ,  as prescr ibed i n  Sect ion 9.2 o f  

Regulatory Guide 4.2, t o  support t h a t  conclusion. 

RESPONSE 

In format ion  regarding the  eleven p o t e n t i a l  new s i t e s  t h a t  were considered 

i s  contained i n  Appendix A, Volume I V .  



ITEM 350.3 (Section 2.7.2) 

The environmental data presented covers only two months 

o f  the year--from the end o f  March t o  the end o f  May, 

whereas Regulatory Guide 4.2.1 c a l l s  f o r  a pre l iminary  

evaluat ion o f  a t  l e a s t  s i x  months o f  f i e l d  data and a 

commitment t o  furn ish,  w i t h i n  s i x  months o f  f i l i n g  the 

app l ica t ion,  a f i n a l  evaluat ion based on a f u l l  year o f  

data. This meagerness i n  f i e l d  data precludes meaningful 

analysis as required by NEPA. Furthermore, c e r t a i n  

parameters were measured only once. This i s  the case o f  

spec i f i c  conduc t i v i t y  (Section 2.7.2.3.6), which was 

measured on ly  dur ing May 29-June 4. Six months o f  data 

(through the end o f  October) i s  required. I n  some cases, 

h i s t o r i c a l  data from previous unrelated surveys have been 

added t o  data from the cur rent  survey, thus confusing 

and compromising the accuracy o f  the analysis . 

RESPONSE 

The response t o  t h i s  i tem was incorporated i n t o  the revised Section 2.7.2. 



ITEM 350.4 (Sect ion 2.7.2.4.1)  

The a n a l y s i s  i s  based on only  two surveys taken two months 

a p a r t .  Sampling should cover a t  l e a s t  s i x  months and 

p re fe rab ly  a f u l l  yea r .  C l a r i f y  why t h e  second survey 

(May 29) was chosen t o  be t h e  base l ine  r a t h e r  than t h e  
f i r s t  survey.  

RESPONSE 

The response t o  t h i s  item was incorpora ted  i n t o  t h e  r ev i sed  Sec- 

t i o n  2.7.2.4.1, pages 2.7-56 and 2.7-57. 



ITEM 350.6 (Section 2 .7 .2 .4 .3 )  

Only two months o f  zooplankton data a r e  presented. (See 

350.3).  

RESPONSE 

The response t o  t h i s  i tem was incorporated i n t o  t h e  rev ised  Sec- 

t i o n  2.7 .2 .4 .3 ,  pages 2.7-62 through 2.7-65. 



ITEM 350.7 (Sect ion 2.7.2.4.4) 

Only two months o f  per iphyton data are  presented and the  

data f o r  May survey i s  quest ionable. I t  i s  ev ident  by 

the  paragraph s t a r t i n g  on page 2.7-63 and cont inu ing on 

page 2.7-64 t h a t  a t  l e a s t  s i x  months o f  consecutive, com- 

p l e t e  data are  needed. The ana lys is  presented i n  con- 

j e c t u r a l  and inadequate. 

On page 2.7-59 I t i s  s ta ted t h a t  a ch lo rophy l l  aJpheo- 

p h y t i n  a r a t i o  midway between 1.0 and 1.7 i nd i ca tes  a 

"heal thy"  a l g a l  community. Yet on page 2.7-64 a r a t i o  

o f  1.67 i s  "heal thy"  because i t  represents nondecaying 

i n t a c t  organi sms. Please c l a r i f y  these confusing 

statements. 

RESPONSE 

The response t o  t h i s  i tem was incorporated i n t o  t h e  rev i sed  Sec- 

t i o n  2.7.2.4.4, pages 2.7-65 through 2.7-70. 



ITEM 350.8 (Section 2 .7 .2 .4 .7 )  

Only three  months o f  f i s h  population data a r e  presented. 

(See 350.3).  

RESPONSE 

The response t o  t h i s  i tem was incorporated i n t o  the  rev ised  Sec- 

t i o n  2 .7 .2 .4 .7 ,  pages 2.7-79 through 2.7-82. 



ITEM 350.9 (Section 2 .7 .2 .4 .8 )  

Only three  months o f  data on f i s h  eggs and l a r v a e  a r e  

presented. (See 350.3) .  

RESPONSE 

The response t o  t h i s  i tem was incorporated i n t o  t h e  rev ised  Sec- 

t i o n  2.7 .2 .4 .8 ,  pages 2.7-82 through 2.7-84. 



ITEM 322.1 (Sect ion 2.6.1) 

Provide any rev i s ions  t o  the  meteorological extremes 

presented i n  t h i s  sect ion, i n c l u d i n g  the tables, made 

necessary by meteorological events subsequent t o  the  

end o f  the  pe r iod  o f  record f o r  the  data presented i n  

the  sect ion.  

RESPONSE 

The response t o  t h i  s i tem was incorporated i n t o  t h e  rev ised Sect ion 2.6.1. 



ITEM 322.2 (Section 2.6.2) 

Provide any revis ions t o  the meteor01 ogi ca l  extremes 

presented i n  t h i s  sect ion,  including the tab les ,  made 

necessary by meteorological events subsequent t o  the 

end o f  the per iod  of record f o r  the  data presented i n  

the section. 

RESPONSE 

The response t o  t h i s  i t e m  was incorporated i n t o  t h e  rev ised  Section 2.6.2. 



ITEM 322.3 (Sect ion 2.6.2.2) 

Provide evidence t h a t  t he  number o f  calms observed a t  

the X-10 S t a t i o n  from 1973 through 1968 were due t o  a 

mal func t ion ing  inst rument  and t h a t  the  discrepancy 

between the number o f  calms observed dur ing  t h e  s ix -year  

pe r iod  and the per iod  o f  6/71 - 11/72 was n o t  due t o  an 

anomalous pe r iod  of weather condi ti ons . 

RESPONSE 

The response t o  t h i s  i t e m  was incorpora ted  i n t o  the rev i sed  Sect ion 2.6.2.2, 

pages 2.6-10 and 2.6-11. 



ITEM 322.4 (Sec t ion  2.6.2.3) 

Provide evidence concerning t h e  representat iveness o f  

the  humid i ty  data from K n o x v i l l e  t o  cond i t i ons  a t  the  

CRBRP s i t e .  

RESPONSE 

On-s i te  humid i ty  data i s  n o t  a v a i l a b l e  a t  t h i s  t ime. Evidence o f  t he  

representat iveness cannot be prov ided on a q u a n t i t a t i v e  basis ,  b u t  on a 

q u a l i t a t i v e  basis .  The B u l l  Run data i s  in f luenced by the r idges  running 

nor theas t  and southwest as w e l l  as by the C l inch  R i v e r  p r o v i d i n g  an 

abundant source o f  atmospheric moisture.  This  i s  s i m i l a r  t o  t he  s i t u a t i o n  

a t  the  CRBRP S i t e .  A comparison can be made between B u l l  Run Steam P lan t  

data and K n o x v i l l e  data. Table 1 ( I t em 322.4) makes t h i s  comparison f o r  

t h e  most adverse cond i t ions ;  low temperature and h igh  humid i ty .  

Table 1 shows t h a t  112 of t h e  humid i ty  da ta  f rom the  two l o c a t i o n s  have 

less  than 10 percent  d i f fe rence,  and 5/6 have l ess  than 30 percent  d i f f -  

erence. The g rea tes t  di f ferences occur i n  t he  90-100 percent  r e l a t i v e  

humid i ty  data. Humidi ty  data d i f f e rences  may be a t t r i b u t e d  t o  d i f f e r i n g  

per iods of record  ( K n o x v i l l e  1951-1 960, B u l l  Run 1970-1973), instrumenta- 

t i o n  d i f fe rences ,  and s i  te-speci  f i c  d i f f e rences .  



TABLE 1--ITEM 322.4 

COMPARISON OF RELATIVE FREQUENCY DISTRIBUTION OF TEMPERATURE AND RELATIVE HUMIDITY 

R e l a t i v e  Humidi ty,  % 

70- 79 80-90 90- 1 00 

Temperature, O F  K n o x v i l l e  B u l l  Run %A K n o x v i l l e  B u l l  Run %A K n o x v i l l e  B u l l  Run %A 



ITEM 322.6 (Section 2.6.4) 

Provide topographic cross-sections indicating the re- 

la t ionship  between the  present tower and instrument 

locations and present and proposed grading of the 
plant s i t e .  

RESPONSE 

The response t o  t h i s  item was incorporated i n to  the revised Section 2.6 

as Figure 2.6-17, page 2.6-99. 



ITEM 322.7 (Sect ion 2.6.4) 

Provide a l a rge  scale topographic map i n d i c a t i n g  the  

l o c a t i o n  o f  proposed p l a n t  s t ruc tures  w i t h  respect t o  

the present and any o the r  proposed meteorological 

towers. 

RESPONSE 

Enclosed w i t h  o the r  responses i s  the in format ion  requested. A t  t h i s  

time, no plans f o r  t h e  r e l o c a t i o n  o f  t h e  CRBRP Meteorological Tower are 

formulated. 



ITEM 322.9 (Section 2.6.6.1) 

Provide revised short-term diffusion estimates based on 

the j o i n t  frequency data as requested under 322.5 above. 

RESPONSE 

The response t o  t h i s  i tem was incorporated into'  the revised Section 2.6.6.1, 

pages 2.6-22 and 2.6-23. 



ITEM 322.10 (Sect ion 2.6.7.1) 

Provide rev ised long-term d i f f u s i o n  estimates based on 

the  j o i n t  frequency data as requested under 322.5. 

RESPONSE 

The response t o  t h i s  i t em was incorporated i n t o  t h e  rev ised Sect ion 2.6.7.1, 

page 2.6-28. 



ITEM 322.12 (Section 5.1.8.1 ) 

Provide evidence t h a t  the humidity data from B u l l  Run 

Steam Plant, used i n  the evaluation of the atmospheric 

e f f ec t s  o f  the CRBRP cool ing systems, i s  representat ive 

o f  condit ions a t  the p l an t  s i t e .  

RESPONSE 

A t  t h i s  time, no accurate on-si te r e l a t i v e  humidity i s  avai lable, the 

qua1 i t a t i v e  response o f  Question 322.4 w i l l  c l a r i f y  the use of the B u l l  

Run data. 



I 

I T E M  322.13 (Sect ion 5.1.8 and Appendix t o  10.1) 

Provide the  he ight  above ground a t  which the meteorological  

data used i n  eva luat ing  t h e  atmospheric e f f e c t s  o f  each o f  

t he  a l t e r n a t i v e  coo l ing  systems were obtained. 

RESPONSE 

The wind speed used i n  t h e  eva luat ion  was a mean speed from the  75-foot 

and 200-foot wind l e v e l s  o f  t h e  CRBRP Meteorological Tower. The frequency 

o f  wind d i r e c t i o n  was based upon t h e  d i r e c t i o n  d i s t r i b u t i o n  o f  data from 

the 75-foot l e v e l  a t  t h e  same loca t ion .  The temperature and r e l a t i v e  

humidi ty  data was obtained from the TVA B u l l  Run Steam P lan t  where the  

he ight  o f  t h e  sensors aboveground was f o u r  feet. 



ITEM 322.15 (Sect ion 6.1 . 3 )  

Provide a more d e t a i l e d  desc r ip t ion  o f  t h e  o n - s i t e  meteoro- 

l og ica l  program, inc luding  a1 1 ins t rumenta t ion  accuracy 

s p e c i f i c a t i o n s ,  maintenance and c a l i b r a t i o n  procedures ,  and 

da t a  recording,  processing and eva lua t ion  procedures.  

RESPONSE 

The response t o  t h i s  i tem was incorporated i n t o  t h e  rev ised  Sect ion 2.6.5. 

Sect ion 6 .1 .3  r e f e r s  t h e  reader  back t o  Sect ion 2.6. 



ITEM 340.3 (Sect ion 10.1) 

What i s  the  basis f o r  the average capaci ty  f a c t o r  o f  

68.5 percent given i n  Table 10.1-8? 

RESPONSE 

The average p l a n t  capaci ty  f a c t o r  o f  68.5 percent i s  based on the  f o l l o w i n g  

p l a n t  load ing schedule (Hrs/yr)  . 

Time Period (Yr.) 

P lan t  Load (%) 1-5 6-1 0 11-20 21 -30 

Capacity 
t ime cons 
capaci ty  

f a c t o r  i s  t h e  r a t i o  o f  t he  average p l a n t  load f o r  the  per iod  o f  
idered t o  the  ra ted p l a n t  capaci ty .  Therefore, t h e  average p l a n t  
f ac to rs  f o r  t he  f o u r  t ime per iods g iven above are: 

F i  r s t  5 years 55.2% 
Next 5 years 75.1% 
Next 10 years 80.2% 
F ina l  10 years 60.2% 

Over 30 years o f  p l a n t  operat ion t h e  average capac i ty  f a c t o r  i s  68.5 percent.  



ITEM 340.4 (Section 10) 

I n  a number o f  tables i n  Section 10 (Tables 10.1-9, 

10.2-1, 10.7-9, and 10.8-7), var iab le  o r  operat ing 

costs, sometimes sa id  t o  be "cap i ta l ized"  o r  expressed 

as "equivalent investment," are combined w i t h  f i xed  o r  

capi t a l  costs t o  obta in  t o t a l  costs. I n  each case, 

the method o f  c a p i t a l i z i n g  o r  otherwise t r e a t i n g  oper- 

a t i ng  costs t o  combine them w i t h  cap i t a l  costs should 

be explained. ( I t  may be noted t h a t  the method o f  

present worth has n o t  been used). 

RESPONSE 

The costs i n  Table 10.2-1 are given as present worth fo l l ow ing  the com- 

puta t iona l  procedures described i n  Table 2 o f  Monetized Bases f o r  Genera- 

t i n g  Costs, USAEC Requl a to ry  4.2 Preparat ion o f  Envi ronmental Reports f o r  

Nuclear Power Plants. The term "equivalent  investment operat ing cost  

d i f f e r e n t i a l "  can be replaced by " t o t a l  var iab le  cost." 



'\ 

ITEM 340.5 (Section 10.5) 

Subsections 10.5.5 and 10.5.6 comparing a l t e rna t ive  bio- 

cide systems do not give any quant i ta t ive  indication of 

re1 a t i  ve costs  , re1 a t i  ve amounts of chl orine requi red, o r  

re1 a t i  ve e f f ec t s  on plant  performance. 

RESPONSE 

The Alternate Biocide Systems discussed in these subsections are:  

1. chlorination 

2. chlorination w i t h  mechanical cleaning during plant  operation 

A1 te rna t ive  1 has a d i f f e r en t i a l  capi ta l  cos t  advantage r e l a t i v e  t o  

A1 te rna t ive  2 of $1 77,000. This includes ins ta l  led equipment costs ,  

s t ruc tura l  costs  and condenser tube surface area savings. 

' 1  
Alternative 2 has d i f fe ren t ia l  savings i n  operating cost  i n  present 

worth of approximately $1 15,000. Operating costs  consi dered include 

auxi 1 i ary power, rep1 acement par t s ,  maintenance and chemicals. In addi- 

t ion ,  the present worth of improved condenser performance w i t h  mechanical 

cleaning i s  $30,000. 

Therefore, the r e l a t i ve  cost  advantage of A1 ternate  1 i s  $32,000. 

The reduction i n  chlorine f o r  Alternate 2 i s  approximately 30 percent. 

The service  water piping, the  auxi l iary  heat exchangers, the  c i rcula t ing 

water piping and pumps, the condenser water boxes, and the cooling tower 

require chlorination t o  control biological growth. I t  should be noted 

t ha t  a 30 percent reduction may not be achievable due t o  the  chlorine 

demand of t he  above sources and t o  the  uncertain additional chlorine re- 

quirements t ha t  may be necessary t o  control Asia t ic  clams. 



AMENDMENT V I 
A p r i l  1976 

ITEM 350.1 (Sect ion 2.5.1.3) 

On page 2.5-4, the  statement i s  made t h a t  "should the  need 

a r i s e  f o r  any r e g u l a t i o n  a t  Me1 ton H i l l  Dam which would 

r e s u l t  i n  l ong  per iods o f  zero release, the operat ions would 

be coordinated t o  meet f l o w  requirements a t  the  CRBRP S i t e . "  

A s i m i l a r  statement appears several o the r  places i n  the ER. 

However, nowhere are the  " f l o w  requirements a t  t h e  CRBRP 

S i t e "  i d e n t i f i e d .  Provide t h i s  in format ion.  

RESPONSE 

The CRBRP can be s a f e l y  shut  down and maintained i n  a sa fe  shutdown condi- 

t i o n  w i thou t  makeup water  requ i red  from t h e  C l inch  River .  Thus, from t h e  

s tandpo in t  o f  sa fe ty ,  the  CRBRP i s  completely independent o f  t h e  f l ow  i n  

the  C l inch  R ive r  a t  t h e  S i t e .  

Although a l ong  pe r iod  o f  no f l o w  o f  t h e  C l inch  R iver  a t  the  S i t e  w i l l  no t  

a f f e c t  p l a n t  makeup (see Sect ion 3.3 o f  the ER f o r  p l a n t  water use), i t  

cou ld  conceivably r e q u i r e  some r e s t r i c t i o n  o f  normal' opera t ion  t o  ensure 

aga ins t  exceeding appl i c a b l  e e f f l u e n t  r e s t r i c t i o n s .  Sect ions 5.1 , 5.4 

and 5.5 o f  the  ER examine the  e f f e c t s  o f  thermal, chemical and b ioc ide,  

and s a n i t a r y  e f f l u e n t s  , respec t i ve l y ,  under var ious f l o w  cond i t ions  o f  

the C l inch  R iver  and conclude t h a t  no unacceptable impacts are  expected 

even under the  extreme case o f  29 consecut ive days o f  zero flow. Sect ions 

5.2 and 5.3 o f  the  ER have conserva t ive ly  assessed the e f f e c t s  o f  r a d i a t i o n  

doses associated w i t h  12 months o f  f l ow  a t  t y p i c a l  summer cond i t ions  

(4,777 c f s ) .  Assuming the  extreme case cond i t i on  o f  29 consecut ive days 

o f  zero f low, the  r a d i a t i o n  doses ca l cu la ted  f o r  t he  var ious exposure 

pathways w i l l  be increased by a t  most a f a c t o r  o f  l ess  than 5, based on 

t h e  d i l u t i o n  factors developed i n  Appendix 10.38. Even w i t h  t h i s  i n -  

crease i n  dose from exposure t o  l i q u i d  eff luents, the  conclus ion o f  Sec- 

t i o n  5.2 and 5.3 t h a t  t he re  w i l l  be no detec tab le  e f f e c t s  upon the popu- 

6 

l a t i o n  o r  b i o t a  i s  s t i l l  v a l i d .  



\ 

As s ta ted  i n  the  ER, the case of 29 consecut ive days of zero re lease from 

Melton H i l l  Dam, as w e l l  as the nex t  longest  pe r iod  o f  11 days o f  zero 

release, r e s u l t e d  from spec ia l  r e s e r v o i r  operat ions conducted t o  a i d  i n  

c o n t r o l l i n g  the  growth o f  Eurasian water m i l f o i l  i n  Melton H i l l . R e s e r v o i r .  

Such spec ia l  water l e v e l  management requests f o r  t h e  water m i l  f o i l  con t ro l  

program are  granted on l y  when compatible w i t h  a l l  o the r  TVA program i n t e r e s t s  

i n c l u d i n g  the CRBRP. Although per iods o f  zero re lease may occur d a i l y  a t  

Melton H i l l  Dam due t o  scheduled operat ions, i t  i s  n o t  a n t i c i p a t e d  t h a t  

an extended pe r iod  of zero re lease w i l l  occur i n  the fu tu re .  

Therefore, no r e s t r i c t i o n s  on normal p l a n t  operat ions a re  a n t i c i p a t e d  based 

on f l ow  of the C l inch  R iver  a t  t h e  S i te .  I n  t h e  unant ic ipa ted  event o f  

planned zero re lease from Melton H i l l  Dam f o r  a  pe r iod  o f  t ime greater  than 

29 consecutive days, coord ina t ion  o f  t h e  operat ions o f  t he  Dam and CRBRP 

may be requ i red  t o  ensure compliance w i t h  a l l  S ta te  and Federal standards. 



ITEM 350.2 (Sec t ion  2.7.1.4.2) 

I n d i c a t e  when a d d i t i o n a l  waterfowl data from the  con- 

t i n u i n g  survey w i l l  be submit ted i n  supplement form. 

RESPONSE 

PROCEDURES FOR CONDUCTING WATERFOWL SURVEYS 
I N  VICINITY OF THE CRBRP SITE 

Pre l im ina ry  water fowl  i n v e s t i g a t i o n s  were conducted a t  the  CRBRP S i t e  

du r i ng  the  p e r i o d  October-March 1972-1 973 and 1973-1 974. The purpose o f  

these i n v e s t i g a t i o n s  was t o  document use o f  t he  s i t e  envi rons by w in te r -  

i n g  ducks, geese, rap to rs  and shorebi rds.  A d d i t i o n a l l y ,  surveys o f  r e s i -  

dent breeding wood duck populat ions were conducted d u r i n g  t h e  pe r i od  

March 13, 1973 - June 26, 1973. Observations o f  o t h e r  wet land b i r d  

species, as w e l l  as rap tors ,  are a l s o  taken du r i ng  wood duck counts. 

Fu r the r  i nven to ry  o f  the CRBRP S i t e  was resumed i n  December 1974. 

Data summaries w i  11 be prepared and d i s t r i b u t e d  tw ice  yea r l y .  

Spr ing and summer i n v e s t i g a t i o n s  

Spr ing  and summer surveys are  conducted du r i ng  the  March-June per iod .  

A slow-moving outboard boat, manned by one operator-observer and one b i o -  

l o g i s t ,  i s  used t o  ob ta in  counts o f  wood ducks and shorebi rds.  

Counts begin a t  d a y l i g h t  o r  as soon t h e r e a f t e r  as poss ib le  and a re  te rm i -  

nated by 11 a.m. ( o r  e a r l i e r ) .  The bow-observer t a l l  i e s  a1 1 b i r d s  seen 

by e i t h e r  person. To he lp  reduce double-count ing e r r o r s ,  ducks seen 

f l y i n g  upstream ( i  .e. , toward t h e  observers) a re  n o t  t a l l  ied .  



Other p e r t i n e n t  in format ion  regarding time, weather, cond i t i on  o f  water, 

etc.,  i s  recorded. S ix  t o  ten  surveys w i l l  be conducted. The census 

route i s  11 mi les  i n  length,  extending from Melton H i l l  Dam downstream 

t o  the confluence of t h e  Emory and C l  inch Rivers. 

Winter i nves t i ga t i ons  

Winter surveys are conducted dur ing  the October-March per iod.  Observa- 

t i ons  are made from a l i g h t  a i r c r a f t  manned by one p i l o t -obse rve r  and one 

observer. A l l  water areas w i t h i n  a  f i v e - m i l e  radius o f  the  p l a n t  s i t e  

are inspected wh i l e  f l y i n g  a t  80-90 mph and 300-500 f e e t  above the  surface. 

F l i g h t  r a d i i  have been extended from one t o  f i v e  m i les  t o  b e t t e r  r e f l e c t  

the d a i l y  m o b i l i t y  of w i n t e r i n g  waterfowl and, therefore,  measure a  more 

r e a l i s t i c  impact area. Data recording i s  f a c i l i t a t e d  through the  use o f  

a  small hand-held tape recorder. Weather parameters and water- level  i n f o r -  

mation a re  noted a t  each s i t e .  



ITEM 350.5 (Sect ion 2.7.2.4.2) 

The ER s ta tes  t h a t  t h e  number species o f  phytoplankton 

a t  the s i t e  i s  on l y  10 percent o f  the  number o f  species 

measured 18 years ago. Since these waters were n o t  

i d e n t i f i e d  as being under s t ress ,  v e r i f y  the  v a l i d i t y  o f  

these data. 

3 7 I s  the range 10 x 10 t o  10.1 x 10 algae per  l i t e r  

r e a l l y  t y p i c a l  o r  i s  t h i s  what has been found? It appears 

unusual t h a t  a t y p i c a l  concentrat ion range covers f o u r  

orders o f  magnitude, wh i l e  t h e  range a t  the  sample s i t e  

covers on ly  0.4 orders o f  magnitude. Th is  i s  espec ia l l y  

t r u e  i n  1 i g h t  of t he  previous paragraph which imp1 i e s  t h a t  

the number o f  species may range from 45 t o  425. 

Also present the  basis and reference(s)  f o r  concluding 

t h a t  a chl  o rophy l l  a - pheophyton r a t i o  o f  1.3 i nd i ca tes  

a "heal thy"  a l g a l  community (p. 2.7-59). 

The ER s ta tes  t h a t  species d i v e r s i t y  and t o t a l  number o f  

organisms per  1 i t e r  i nd i ca tes  1 i t t l e  o v e r a l l  d i f f e rence  

i n  phytoplankton among s t a t i o n s  (p. 2.7-59). I n  fac t ,  

t h i s  may be more a r e s u l t  o f  inadequate sampling and 

counting. Furthermore, the  apparent ly d i f f e r i n g  enumera- 

t i o n  processes used between the  March and May samples make 

q u a n t i t a t i v e  comparisons suspect. 

RESPONSE 

The response t o  t h i s  i t em was incorporated i n t o  the  rev ised Sect ion 2.7.2.4.2, 

pages 2.7-58 through 2.7-62. 



ITEM 350.11 (Sect ion 3.4.3) 

Describe more f u l l y  the  proposed schedule f o r  ch lo r ina -  

t i o n  and the  l oca t ions  and d e t a i l s  o f  moni tor ing c h l o r i n e  

i n  t h e  discharge. 

RESPONSE 

Chlor ine i n j e c t i o n  f o r  b i o - f o u l i n g  con t ro l  w i  11 occur a t  two locat ions .  

Provis ions are being made f o r  equipment and p i p i n g  needed t o  i n j e c t  

c h l o r i n e  i n t o  the space between the ou te r  per fora ted p ipe  and the  i nne r  

sleeve. The ch lo r ina ted  water w i l l  t r a v e l  through the  i n t e r n a l  sleeve 

i n t o  the  main i n l e t  p ipe  and the pump s t ruc tu re .  I n t e r l o c k s  are  pro- 

vided t o  ensure t h a t  t h e  chemical feed pump can operate on ly  when t h e  

r i v e r  water pump i s  tak ing  suc t ion  from the i n l e t  p ipe  so t h a t  ch lo r ina -  

t i o n  w i l l  occur on ly  when the  pe r fo ra ted  p ipe  i n l e t s  a re  i n  serv ice.  

This w i l l  be a continuous low l e v e l  a d d i t i o n  dur ing treatment periods 

occur r ing  i n  the spring, summer, and f a l l .  The amount o f  sodium hypo- 

c h l o r i t e  added w i l l  be approximately 180 pounds per  day dur ing  the  t r e a t -  

ment periods. This c h l o r i n a t i o n  i s  expected t o  prevent the  A s i a t i c  clams 

from en te r ing  t h e  C i r c u l a t i n g  Water System. 

The o ther  c h l o r i n a t i o n  system w i l l  be employed t o  con t ro l  p r i m a r i l y  algae, 

sl imes, and bac te r ia  i n  the  main condenser, coo l ing  tower, c i r c u l a t i n g  

water p ip ing ,  valves, pumps and a u x i l i a r y  heat t r a n s f e r  surfaces. Approxi- 

mately 450 pounds per  day o f  sodium hypoch lor i te  w i l l  be i n j e c t e d  i n t e r -  

m i t t e n t l y  i n t o  the c i r c u l a t i n g  water  1 i n e  upstream o f  the main condenser. 

I n j e c t i o n  w i l l  be downstream o f  the  blowdown take -o f f  p o i n t  (see ER Figure 

3.4-1). Chlor ine i n j e c t i o n  w i l l  occur f o r  a dura t ion  o f  approximately 

20 t o  30 minutes, three o r  fou r  times per day. 

Chlor ine dosage w i  1  1 be automat ica l ly  con t ro l  1 ed t o  s a t i s f y  the  ch lo r ine  

demand o f  the  coo l ing  water and w i l l  be determined d u r i n g  s tar tup .  Opera- 

t i o n  o f  the ch lo r ine  i n j e c t o r s  w i l l  be coordinated by commercially 



ava i l ab le  feedback con t ro l  inst rumentat ion t o  prevent the  d a i l y  average 

and one-day maximum f r e e  ava i l ab le  c h l o r i n e  concentrat ion i n  the  blowdown 

from exceeding Federal EPA 1 i m i  t s .  The amperometric-t i t r a t i o n  method 

w i l l  be the  basis f o r  d e f i n i n g  " f r e e  a v a i l a b l e  ch lor ine . "  Should the  

ch lo r ine  concentrat ion, as measured by a record ing analyzer, be greater  

than a preset  value, alarms w i l l  sound and an automat ica l ly  c o n t r o l l e d  

valve on t h e  blowdown l i n e  w i l l  c lose u n t i l  the  ch lo r ine  concentrat ion 

has d iss ipa ted t o  an acceptable l e v e l .  An acceptable l e v e l  i s  one which 

ensures t h a t  the c h l o r i n e  res idua l  f l ow  c h a r a c t e r i s t i c s  o f  t he  discharge 

comply w i t h  the  EPA e f f l u e n t  1 i m i t a t i o n s  as c i t e d  i n  40 CFR Par t  423. 



ITEM 350.13 (Sect ion 6.1.1 . l )  

There should a l s o  be a sampling t ransect  j u s t  below the  

proposed in take  t o  determine e f f e c t s  o f  entrainment and 

impingement above the  mouths o f  Caney and Poplar Springs 

Creeks. Why are there  no sampling s t a t i o n s  i n  the 

shallows adjacent t o  the  r i v e r  banks? 

Present the  r a t i o n a l e  and ca lcu la t i ons  demonstrating t h a t  

t h i s  sampl i n g  program's frequency, s t a t i o n  l o c a t i o n  and 

depth w i  11 provide enough in fo rmat ion  t o  adequately char- 

ac te r i ze  t h e  C l inch R iver  and t o  provide a basis f o r  

eva luat ing  e f f e c t s  o f  p l a n t  const ruc t ion  and operat ion. 

RESPONSE 

The purpose o f  the  aquat ic  basel ine moni tor ing program a t  t h e  S i te ,  as 

s ta ted  on page 6.1-2 o f  t h e  CRBRP-ER, was t o  i d e n t i f y  and character ize:  

(1 ) physical  and chemical parameters, (2 )  e x i s t i n g  b i o l o g i c a l  communities, 

and (3)  endangered species. The e f f e c t s  o f  entrainment, as discussed on 

page 5.1-14 o f  the ER, can be est imated on t h e  basis o f  the  percentage 

of C l inch R iver  f low taken i n t o  the p l a n t  and t h e  corresponding numbers 

of plankton est imated i n  the volume o f  water taken i n t o  t h e  p lan t .  A f t e r  

t h e  p l a n t  i s  i n  operat ion, an add i t i ona l  t ransec t  w i l l  be located below 

t h e  in take  t o  v e r i f y  the  est imated e f f e c t  o f  entrainment. 

Possib le l a r v a l  f i s h  entrainment e f f e c t s  have been discussed i n  the  ER 

(page 5.1-14) us ing data co l l ec ted  i n  t h e  basel ine survey program out1 ined 

on page 6.1-22. Preoperat ional l a r v a l  f i s h  sampling as described i n  

page 6.1-28 w i l l  begin two years p r i o r  t o  p l a n t  operat ion a t  two s ta t i ons .  

Postoperat ional l a r v a l  f i s h  samples w i l l  be taken a t  th ree s ta t i ons :  

above t h e  intake,  a t  ( immediately below) the intake,  and below the d i s -  

charge (page 6.2-17). Shore1 i n e  samples w i l l  be taken a t  a l l  s t a t i o n s  

i n  both t h e  preoperat ional  and postoperat ional  phases o f  moni to r ing  f o r  

l a r v a l  f i s h .  



As noted i n  the ER (page 6.2-1 6), no impingement monitoring w i  11 be done, 

since any impingement t ha t  might occur w i l l  be on the perforated intake 

pipe which i s  located near the bottom o f  the Clinch River. The in take 

has been designed t o  minimize impingement as discussed on page 5.1-13 

and i n  subsection 10.2.4.2 of the ER. 

There are basel ine sampling s ta t ions i n  the shallows adjacent t o  the r i v e r  

banks and near-shore sampl i ng  i s  conducted as described on page 6.1-3 o f  

CRBRP-ER. Because water leve l  f luctuates s i x  feet o r  more during the 

year, near-shore periphyton and a r t i f i c i a l  substrate sampling s ta t ions 

are located so t ha t  they are not  exposed dur ing the extreme low water 

condit ions. Monitoring o f  add i t iona l  parameters i n  the shallows adjacent 

t o  the r i v e r  bank w i l l  be conducted i n  the pre-construct ion monitoring 

program commencing i n  March 1975. 

Rationale f o r  the  aquatic basel ine program o f  the CRBRP i s  presented on 

pages 6.1-1 t o  6.1-3 o f  the CRBRP-ER. The purpose of the basel ine program 

i s  t o  provide informat ion on important ecological  charac te r i s t i cs  of the 
i 

S i t e  and t o  serve as a basis f o r  the more se lec t i ve  pre-construction, 

construct ion and operational programs. Sampl i n g  t ransect  locat ions were 

selected on the basis o f  areas where major aquatic impact would be presumed 

t o  occur, as stated i n  the ER (page 6.1-3). Major physical, chemical and 

b i o l og l  ca l  components o f  these areas were t o  be sampled f o r  one year t o  

determi ne seasonal and maximum var ia t ions i n  these parameters. Sampl i n g  

o f  the b io log ica l  communities, i d e n t i f i e d  on page 6.1-3, was i n t e n s i f i e d  

during the spring, sumner and f a l l  per iod when the greatest  va r ia t ion  i n  

the numbers, components and biomass o f  these comnunities was expected t o  

occur. Other areas, such as small creeks enter ing the Clinch River i n  

the v i c i n i t y  o f  the CRBRP, which may cont r ibute  chemical o r  b i o l og i ca l  

mater ia l  t o  the r i v e r  were sampled i n  conjunction w i th  the basel ine survey 

o f  parameters i n  the r i v e r .  Though no ca lcu la t ions were made p r i o r  t o  

the i n i t i a t i o n  of the  basel ine program, p ro j ec t  experience and survey 

data co l lec ted from March t o  September, 1974, presented i n  Section 2.7, 

i nd ica te  t ha t  the aquatic sampl i n g  program has adequately characterized 

the C l  inch River ecosystem. 



I T E M  350.14 (Sect ion 9.2.4) 

S ta te  whether recent  a e r i a l  photographs o f  the  eleven 

s i t e s  e x i s t  and can be provided on request w i t h  addi -  

t i o n a l  in fo rmat ion  i d e n t i f y i n g  the  general vegetat ional  

communities shown on the photographs and 1 and-use char- 

a c t e r i s t i c s  o f  the  s i t e s .  

RESPONSE 

A e r i a l  photographs o f  t he  eleven s i t e s  have been incorporated i n t o  

Appendix A,  Volume I V .  



ITEM 350.16 (Table 2.7-75) 

This tab le  appears t o  have been constructed on the basis 

o f  very few phytoplanktors ac tua l l y  i d e n t i f i e d  and 

counted. Extrapolat ion upwards was made by using a d i l u -  

t i o n  f ac to r  o f  11,111. The t o t a l  number o f  c e l l s  

ac tua l l y  seen i s  r e a l l y  204 d iv ided among s i x  samples. 

This appears t o  be the reason why few species were found 

and d i v e r s i t y  i s  so consistent. 

RESPONSE 

River samples co l lec ted i n  March had a high c lay  content. Attempts t o  

concentrate the phytoplankton a lso  concentrated the clay and made enumera- 

t i o n  d i f f i c u l t .  The numbers generated represent the number o f  s i x  r e p l i -  

cate sampl es and therefore adequately descr i  be the composi ti on of the 

sample. 



ITEM 350.17 (Table 2.7-76) 

What i s  the dilution fac tor (s )  used to  construct t h i s  

table? I f  the dilution factor  used in t h i s  table i s  

smaller than in Table 2.7-75, then a larger number of 

species could be a reflection of greater r e l i a b i l i t y  

due to  a larger sample s ize  rather than a real difference 

between the March and May surveys. 

RESPONSE 

Dilution factor i s  444 and i s  based on two replicate counts. Sample s ize  

i s  smaller than tha t  used in Table 2.7-75 but phytoplankton density i s  

greater. 



ITEM 350.18 (Table 2.7-89) 

The value o f  t h e  May survey i s  ser ious ly  diminished 

because o f  lack  o f  data from an upstream t ransect .  

RESPONSE 

The l o s t  data from t h e  May survey i s  a foregone event.  

Continued sampling has character ized the s i m i l a r i t i e s  among transects.  

Comparison tables and discussion are provided i n  the  rev ised  Section 2 .7 .2 .  



ITEM 350.19 (Table 5.1-1) 

Are t he  u n i t s  ac re - f ee t?  

RESPONSE 

Yes. Table 5.1-1 w i l l  be r e v i s e d  t o  i n d i c a t e  t h i s .  



ITEM 350.20 (F igure  6.1-10) 

I t  i s  no t  c l e a r  from t h i s  map where the  sampling l oca t i ons  

are located. Please c l a r i f y .  

RESPONSE 

Sampling l oca t i ons  have been c l a r i f i e d  i n  a  rev ised vers ion  o f  F igure 6.1-10, 

page 6.1-63. 



. - 

ITEM 350.21 (Figure 2.5-5 and 2.5-6) 

Give reference surface e l e v a t i o n  so t h a t  the e levat ions 

i n  t h e  discussion of in take  and discharge structures 

can be i n t e r p r e t e d .  

RESPONSE 

Revised Figures 2.5-5 and 2.5-6 have been incorporated i n  the  ER on pages 

2.5-65 and 2.5-66, respect ive ly .  





AMENDMENT I I 
J u l y  1975 

AMENDMENT I 1  

A d d i t i o n a l  I n fo rma t i on  f o r  De ta i l ed  

Environmental Assessment o f  t he  C l i nch  

R iver  Breeder Reactor P l a n t  (CRBRP) S i t e  



INTRODUCTION - PART 11, Responses t o  NRC l e t t e r s  o f  February 13, 1975 and 
A p r i l  23, 1975 

Amendment I, Par t  11, t o  t h e  C l inch R iver  Breeder Reactor P lan t  Environ- 

mental Report contains copies o f  questions submitted t o  the P ro jec t  i n  

a l e t t e r  from Gordon K. Dicker, Chief,  Environmental Pro jec ts  Branch 2, 

Nuclear Regulatory Comnission (NRC) on February 13, 1975 and the  responses 

t o  these questions. Pa r t  I 1  a l so  contains quest ions from an A p r i l  23, 1975 

NRC l e t t e r  sent t o  the p r o j e c t  by G. K .  Dicker i n  which a d d i t i o n a l  i n f o r -  

mation was requested o r  previous quest ions were repeated. 

The NRC questions were d i v ided  i n t o  the  f o l l o w i n g  seven categor ies:  

A - Meteorology 
B - T e r r e s t r i a l  Ecology 
C - Aquatic Ecology 
D - Hydrology 
E - Chemical and San i ta ry  
F - Socioeconomic, Benefi  t-Cost, A1 te rna t i ves  
G - General 

Responses t o  the  m a j o r i t y  o f  t he  questions i n  the  February 13, 1975 l e t t e r  

were submitted t o  NRC on March 14, 1975. Responses t o  quest ions i n  the  

A p r i l  23, 1975 l e t t e r  were submitted on May 15, 1975. 



QUESTION A1 

Provide in fo rmat ion  on o ther  poss ib le  plume sources i n  

the  area o f  the s i t e .  I f  o the r  sources e x i s t ,  v e r i f y  

t h a t  plume i n t e r a c t i o n  w i l l  be n e g l i g i b l e .  

Contact was made w i t h  the  Atmospheric Turbulence and D i f f u s i o n  Laboratory 

o f  the  Nat ional  Oceanic and Atmospheric Admin is t ra t ion  loca ted a t  Oak 

Ridge, Tennessee, t o  ob ta in  in fo rmat ion  about o ther  poss ib le  plume sources 

i n  the  area o f  the S i t e .  Drs. Garry Briggs, Steve Hanna and Ray Hawsker 

have s tud ied  many plume sources i n  the  Oak Ridge area and have i n d i c a t e d  

t h a t  there  a re  o n l y  f i v e  poss ib le  plume sources w i t h i n  a  15-mile rad ius  

o f  t he  CRBRP S i te .  These f i v e  poss ib le  plume sources a re  as fo l l ows :  

Source Distance From S i t e  Type 

Kingston Steam P lan t  9 m i l e s  a) Nine 250- and 300- 
f o o t  smoke stacks 

b )  Two 1,000-foot 
smoke stacks 

K-25 Gaseous D i f f u s i o n  
P lan t  

Y-12 Steam Generating 
P l  an t  

2.5 m i l es  

5 m i l es  

9 m i l es  

Mechanical D r a f t  coo l i ng  
towers (88 c e l l s )  

Small mechanical d r a f t  
cool  i n g  towers 

Several small smoke 
stacks and small mechani- 
c a l  d r a f t  coo l i ng  towers 

B u l l  Run Steam P l a n t  15 m i les  Several 800-foot smoke 
stacks 

The K-25, X-10 and Y-12 f a c i l i t i e s  a re  c l o s e s t  t o  the  CRBRP S i te ;  how- 

ever, the  X-10 and Y-12 f a c i l i t i e s  a re  so smal l ,  i n t e r a c t i o n  o f  plumes 

from these two l oca t i ons  would be n e g l i g i b l e .  The K-25 f a c i l i t y ,  which 

has many c e l l s  i n  t he  coo l i ng  tower system, i s  the  l a r g e s t  and nearest  

plume source t o  the  CRBRP s i t e .  There should be very  n e g l i g i b l e  



plume i n t e r a c t i o n  between the two f a c i l i t i e s .  The K-25 f a c i l i t y  1 ies, 

no r th  o f  the CRBRP S i t e  and has a wind frequency, from the  K-25 f a c i l i t y  

t o  the CRBRP S i t e ,  o f  0.02237 (196 hours) f o r  s tab le  atmospheric condi- 

t i ons .  Only w i t h  constant wind d i r e c t i o n  from the  nor thern  sec tor  and 

s tab le  atmospheric cond i t i ons  w i l l  the plume from the  K-25 coo l i ng  

towers reach lengths t h a t  would i n t e r a c t  w i t h  the  CRBRP plume. 

The plumes from the  B u l l  Run and Kingston Steam Plants  w i l l  have l i t t l e  

i n t e r a c t i o n  w i t h  a plume from the CRBRP f o r  two reasons. F i r s t ,  the  

d is tances a re  so great  t h a t  on l y  under the  most severe cond i t ions ,  w i t h  

the r i g h t  wind d i r e c t i o n  and speed, would a plume from the  CRBRP begin 

t o  reach these two l oca t i ons .  Second, a plume from the  CRBRP would be 

lower than plumes from the  o ther  two f a c i l i t i e s  s ince  the  s i t e  eleva- 

t i o n s  o f  B u l l  Run and Kingston are  300 f e e t  and 400 f e e t ,  respec t i ve l y ,  

above the  e leva t i on  o f  t he  CRBRP S i te .  Therefore, any i n t e r a c t i o n  

between plumes would be n e g l i g i b l e .  Th is  conclus ion a l s o  was expressed 

by Drs. Br iggs,  Hanna and Hawsker. 

1. Hanna, S. R., "Meteorological E f f e c t s  o f  the Mechanical D r a f t  
Cool i n g  Towers of t he  Oak Ridge Gaseous D i f f u s i o n  P lan t  ,'I Atmospheric 
Turbulence and D i f f u s i o n  Laboratory, Oak Ridge, Tennessee, March 
1974. 



QUESTION A2 

Provide a j o i n t  frequency p r o b a b i l i t y  d i s t r i b u t i o n  t a b l e  

( i n  percent)  o f  d i r e c t i o n  and incremental d is tances from 

the  coo l i ng  towers o f  plume lengths on an annual basis .  

In fo rmat ion  should be based on the  on -s i t e  meteorological  

data. 

RESPONSE 

Table 1 (Quest ion  A2) provides the in fo rmat ion  requested. The t a b l e  

was constructed i n  th ree  phases: (1  ) a p r e d i c t i o n  model was used t o  

determine plume lengths  f o r  var ious  ambient temperatures and r e l a t i v e  

humid i t ies ,  (2)  a frequency t a b l e  of temperature and r e l a t i v e  humid i ty  

was generated us ing  data from t h e  B u l l  Run Steam P lan t  and (3 )  a j o i n t  

frequency d i s t r i b u t i o n  o f  wind d i r e c t i o n  and wind speed by Pasqu i l l  

s t a b i l i t y  classes f o r  t he  CRBRP on -s i t e  meteorological  data a t  t he  75- foo t  

l e v e l  was obtained. These th ree  phases were then combined i n  an appro- 

p r i a t e  manner, w i t h  an assumption t h a t  the  coo l i ng  towers operated a t  a 

l e v e l  o f  100 percent,  t o  o b t a i n  t h e  at tached t a b l e  which shows t h e  per-  

cent  frequency the  plume w i l l  be e levated over an incremental d is tance 

i n  any compass d i r e c t i o n .  



TABLE 1 --QUESTION A 2  

Downwind 
Distance 
(miles) 

ANNUAL JOINT FREQUENCY PROBABILITY DISTRIBUTION TABLE ( IN PERCENT) OF 

CRBRP COOLING TOWER PLUME LENGTHS FOR D IRECT ION AND 

INCREMENTAL DISTANCES 

BEARING FROM THE CRBRP SITE 

ESE S E  S S E  S SSW SW WSW W WNW NW NNW - - - - - - - - - - -  
2.7 1.6 1.2 1.1 1.7 1.6 2.6 3.0 2.1 1.7 1.2 

2.5 1.5 1.1 1.0 1.5 1.5 2.4 2.7 1.9 1.6 1.2 

1.8 1.1 0.8 0.7 1.1 1.1 1.7 2.0 1.4 1.2 0.8 

1.3 0.8 0.6 0.5 0.8 0.8 1.3 1.5 1.0 0.9 0.6 

0.9 0.5 0.4 0.3 0.5 0.5 0.7 0.8 0.6 0.5 0.3 

0.4 0.2 0.2 0.2 0.2 0.2 0.4 0.4 0.3 0.3 0.2 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 



QUESTION A3 

Discuss the  fog and i c e  observat ion program planned f o r  

t h e  s i t e .  

RESPONSE 

Plans f o r  t he  fog  and i c e  observat ion program have n o t  been formal ized. 

It i s  an t i c ipa ted  t h a t  t h i s  program w i l l  be l i m i t e d  t o  r o u t i n e  v i sua l  

inspect ion  by p l a n t  personnel o f  t he  coo l i ng  tower plume and t h e  plume's 

r e l a t i o n  t o  fog  and i c e  occurrence a t  the  s i t e .  The degree o f  program 

s o p h i s t i c a t i o n  and o ther  opt ions w i l l  be i nves t iga ted  and d e t a i l s  o f  

the  program def ined approximately two years p r i o r  t o  p l a n t  operat ion.  



- - 

i 

QUESTION A4 

Provide a joint frequency probabi 1 i ty table (in percent) 

of direction and incremental distance from the cooling 

towers for fogging and icing due to cooling tower plume. 

RESPONSE 

Table 1 (Question A4) provides the requested information. The table 

was compiled by initially using a prediction model to determine the 

downwind area where potential fogging may occur for various temperatures 

and atmospheric stabilities. Assuming the relative humidity to be 

90 percent or greater, the annual number of hours for each temperature, 

humidity and stability group was calculated for incremental downwind 

distances. The annual distribution of winds by direction from the 75-foot 

level of the CRBRP on-site meteorological tower was used to estimate 

the percentage of occurrence at various 1 ocations. 



TABLE 1 - -QUESTION A 4  

Downwind 
Distance 
jmiles) 

ANNUAL J O I N T  FREQUENCY PROBABIL ITY D I S T R I B U T I O N  TABLE ( I N  PERCENT) OF POTENTIAL 

GROUND FOGGING AND I C I N G  FROM THE CRBRP COOLING TOWER FOR D I R E C T I O N  AND 

INCREMENTAL DISTANCES 

BEARING FROM CRBRP SITE 

N N E  N E  ENE E ESE - - - - -  

0.07 0.11 0.06 0.04 0.06 

0.09 0.14 0.08 0.04 0.08 

0.11 0.16 0.10 0.05 0.10 

0.11 0.17 0.10 0.05 0.10 

0.05 0.07 0.04 0.02 0.04 

0.05 0.07 0.04 0.02 0.04 

0.05 0.07 0.04 0.02 0.04 

0.05 0.07 0.04 0.02 0.04 

0.05 0.07 0.04 0.02 0.04 

0.05 0.07 0.04 0.02 0.04 

0.05 0.07 0.04 0.02 0.04 

0.05 0.07 0.04 0.02 0.04 

0.05 0.07 .0.04 0.02 0.04 

0.04 0.07 0.04 0.02 0.04 

0.04 0.06 0.04 0.02 0.04 

0.04 0.06 0.04 0.02 0.04 

0.03 0.04 0.02 0.01 0.02 

0.03 0.03 0.02 0.00 0.01 

0.00 0.00 0.00 0.00 0.00 

SE SSE - - 

0.04 0.03 

0.05 0.04 

0.06 0.04 

0.06 0.04 

S SSW - -  
0.03 0.04 

0.03 0.05 

0.04 0.06 

0.04 0.06 

0.02 0.03 

0.02 0.03 

0.02 0.03 

0.02 0.03 

0.02 0.03 

0.02 0.03 

0.02 0.03 

0.02 0.03 

0.02 0.02 

0.02 0.02 

0.02 0.02 

0.01 0.01 

0.00 0.01 

0.00 0.00 

0.00 0.00 

SW WSW W - - -  
0.04 0.06 0.07 

0.05 0.08 0.09 

0.06 0.09 0.10 

0.06 0.09 0.11 

0.03 0.04 0.05 

0.03 0.04 0.05 

0.03 0.04 0.05 

0.03 0.04 0.05 

0.03 0.04 0.05 

0.03 0.04 0.05 

0.03 0.04 0.05 

0.03 0.04 0.05 

0.02 0.04 0.04 

0.02 0.04 0.04 

0.02 0.04 0.04 

0.01 0.02 0.02 

0.01 0.02 0.02 

0.00 0.01 0.01 

0.00 0.00 0.00 

WNW NW NNW -- - - 
0.06 0.04 0.04 

0.06 0.05 0.04 

0.07 0.06 0.04 

0.07 0.06 0.04 

0.03 0.03 0.02 

0.03 0.03 0.02 

0.03 0.03 0.02 

0.03 0.03 0.02 

0.03 0.03 0.02 

0.03 0.03 0.02 

0.03 0.03 0.02 

0.03 0.03 0.02 

0.03 0.02 0.02 

0.03 0.02 0.02 

0.03 0.02 0.02 

0.02 0.01 0.01 

0.02 0.01 0.01 

0.01 0.00 0.00 

0.00 0.00 0.00 



QUESTION A5 

Provide a j o i n t  frequency probabi 1 i ty t a b l e  o f  d i r e c t i o n  

and incremental d is tance from the  coo l i ng  towers f o r  

d r i f t  deposi t ion.  * 

RESPONSE 

The attached t a b l e  provides the  requested in format ion  f o r  cool i n g  tower 

d r i f t  deposi t ion.  The t a b l e  was constructed by using a d r i f t  depos i t ion  

model(' ) t o  p r e d i c t  t h e  amount o f  depos i t ion  expected a t  var ious down- 

wind d is tances from the  towers under the  seven Pasqu i l l  s t a b i l i t y  classes 

and f o r  various wind speeds. The amount o f  depos i t ion  a t  each downwind 

d is tance was d i s t r i b u t e d  throughout the  16 compass d i r e c t i o n s  by using 

t h e  annual wind d i r e c t i o n  d i s t r i b u t i o n  from the  75- foot  tower l e v e l  of 

the CRBRP on-s i te  meteorological  tower. It was assumed t h a t  t h e  p l a n t  

w i l l  operate 100 percent  o f  t h e  t ime i n  one year. Th is  represents the  

maximum p o t e n t i a l  d r i f t  depos i t ion  and i s  a conservat ive case. Wind data 

covered the  pe r iod  from J u l y  1, 1973 through June 30, 1974. 

I n  observing t h e  d i s t r i b u t i o n  i n  Table 1, the  l a r g e s t  amount of depos i t ion  

i s  t o  be found about 0.3 mi les  nor theast  o f  t he  coo l i ng  towers. Evidence 

e x i s t s  t h a t  excessive s a l t  deposi t i o n  can be i n j u r i o u s  t o  vegetat ion. (1) 

Chlor ides are considered the depos i t ion  ma te r ia l  t h a t  w i l l  cause the  most 

environmental impact. The c i r c u l a t i n g  water contains 4.80 percent ch lor ides  ; 

there fore  maki ng t h e  conservat ive assumption t h a t  a1 1 ch lo r ides  a re  deposited, 

*This quest ion was repeated i n  the  NRC l e t t e r  o f  A p r i l  23, 1975. 

(1) Roffman, A., and Grimble, R. E., " D r i f t  Deposit ion Rates from Wet Cool ing 
Systems," Cool ing Tower Environment - 1974 Symposium, Un ive rs i t y  o f  
Maryland, Co l l  ege Park, Maryland, March 4-6, 1974. 



the maximun~ depos i t i on  o f  ch lo r i des  i s  2.51 pounds per acre per  month. 

This  should cause very l i t t l e  impact upon the  environment consider ing t h a t  

along the  coasts, s a l t  depos i t i on  from na tu ra l  sea spray ranges from 1.5 

t o  15 pounds per  acre per month. (2)  

(2 )  Roffman, A., e t  a l ,  "The Sta te  o f  the  A r t  o f  S a l t  Water Cool ing Towers 
f o r  Steam E l e c t r i c  Generating Plants," prepared f o r  the  U.S. Atomic 
Energy Commission, D i v i s i o n  o f  Reactor Development, Contract  No. 
AT(l1-1)-2221, February 1973. 



TABLE 1 --QUESTION A5 

Downwind 
Distance 
(miles) 

0.1 

0.2 

0.3 

0.5 

1 .o 
2.0 

3.0 

4.0 

5.0 

7.0 

DISTRIBUTION OF DRIFT DEPOSITION FOR VARIOUS DIRECTIONS AND 
INCREMENTAL DISTANCES FROM THE CRBRP SITE 

NNE - 
0.30 

14.14 

35.25 

22.37 

11.02 

5.61 

3.11 

2.18 

0.85 

0.00 

Amount o f  &posi t ion from Cooling Towers. lb /acre-mnth 
(Direct ion i s  bearing from p lan t )  

E N E  E ESE SE SSE S SSW SW WSW - - - - - - - - - 
0.26 0.14 0.26 0.16 0.12 0.11 0.16 0.16 0.25 

12.36 6.75 12.29 7.38 5.50 4.95 7.53 7.34 11.63 

30.80 16.83 30.62 18.40 13.71 12.33 18.77 18.29 20.99 

19.54 10.68 19.43 11.67 8.70 7.83 11.91 11.60 18.39 

9.63 5.26 9.58 5.75 4.29 3.86 5.87 5.72 9.06 

4.90 2.68 4.87 2.93 2.18 1.96 2.99 2.91 4.61 

2.72 1.49 2.71 1.63 1.21 1.09 1.66 1.62 2.56 

1.90 1.04 1.89 1.14 0.85 0.76 1.16 1.13 1.79 

0.75 0.41 0.74 0.45 0.33 0.30 0.45 0.44 0.70 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

WNW 

0.20 

9.32 

23.23 

14.74 

7.26 

3.69 

2.05 

1.44 

0.56 

0.00 

N U  NNW - -  
0.16 0.12 

7.74 5.64 

19.28 14.05 

12.23 8.92 

6.03 4.39 

3.07 2.24 

1.70 1.24 

1.19 0.87 

0.47 0.34 

0.00 O.OG 



QUESTION A6 ( N R C  Let ter ,  February 13, 1975) 

From observation during the s i t e  v i s i t ,  i t  appeared t ha t  

on-s i te  humidity data being taken i s  of questionable 

accuracy. Sta te  the sensor specif icat ions  and cal ib-  

ra t ion and what can be done i f  greater  accuracy i s  

necessary. 

RESPONSE 

Currently in use i s  a Belfort  Instrument Co. Model 5-594 hygrothermo- 

graph ( 4  f e e t  aboveground, in a Stevenson Screen) with an ambient 

temperature char t  range of -30 t o  +I10 degrees F and r e l a t i ve  humidity 

range of 0 t o  100 percent. The maximum possible r e l a t i ve  humidity e r ro r  

i s  - + 4 percent. The reading accuracy of temperature i s  t o  the  nearest  

whole degree. Data i s  recorded on analog s t r ip -char t s  and must be 

reduced manually. 

A more elaborate r e l a t i ve  humidity system, t o  be ins ta l l ed  i n  the near 

future ,  wil l  e lec t ron ica l ly  record the amount of ambient water vapor in 

the a i r .  A yea r ' s  record is to  be collected and analyzed f o r  fu tu re  

u t i l i z a t i on .  

ADDITIONAL INFORMATION REQUESTED IN NRC LETTER, April 23, 1975 

In addition t o  the response given above: 

a .  S ta te  the reasons fo r  co l lec t ing ,  a t  the  CRBRP s i t e ,  

humidity data with accuracy tolerances t h a t  do not 

meet those required under Regulatory Guide 1.23. 

S ta te  plans fo r  col lect ing more accurate humidity 

data a t  the s i t e .  



b. J u s t i f y  use o f  humidi ty  data from the B u l l  Run Steam 

P lan t  (15 m i les  from the s i t e )  f o r  analyses o f  

fogging and v i s i b l e  plume from the coo l i ng  tower, 

r a t h e r  than on -s i te  data o r  data from t h e  X-10 

meteorological s t a t i o n  about 2.5 m i l e s  from the s i t e .  

c. Es tab l i sh  the  representat iveness o f  t he  B u l l  Run 

Steam P lan t  humidi ty  data f o r  t he  CRBRP s i t e ,  t ak ing  

i n t o  account the  f a c t  t h a t  B u l l  Run data were c o l -  

l e c t e d  a t  a 4- foo t  l e v e l  bu t  the  coo l i ng  tower plume 

w i l l  o r i g i n a t e  a t  a 60-foot l e v e l .  

RESPONSE 

Quest ion A6a 

The i n i t i a l  hygrothermograph was n o t  intended f o r  use i n  heat d i s s i p a t i o n  

fogging analys is  and admit tedly d i d  no t  meet the  requirements fo r  humidi ty  

o r  dew p o i n t  moni tor ing s p e c i f i e d  i n  Regulatory Guide 1.23. 

A new dew p o i n t  system was i n s t a l l e d  a t  the  on -s i te  meteorological  f a c i -  

1 i ty and began operat ion on A p r i l  3, 1975. The new system has a Cambridge 

m i r r o r  u n i t  and i s  moni to r ing  the  dew p o i n t  temperature a t  10 meters above 

ground. The instrument accuracy meets the  requirement o f  - + 0.5 degrees 

Celsius s p e c i f i e d  i n  Regulatory Guide 1.23. 

Quest ion A6b and A6c 

The X-10 tower does n o t  have humidi ty  sensors. The c loses t  a v a i l a b l e  

humidi ty  data t o  the  CRBRP S i t e  i s  from t h e  B u l l  Run Steam Plant .  

Sect ion 2.6.2.3 o f  t he  ER was rev ised t o  descr ibe these concerns expressed 

prev ious ly  by NRC. The Pro jec t  f u l l y  r e a l i z e d  t h a t  t h e  he ight  a t  which 

the  B u l l  Run data was taken and the  he igh t  o f  t he  plume were s u b s t a n t i a l l y  

\ d i f f e r e n t .  



The humidity s enso r s  which meet Regulatory Guide 1.23 have been i n  opera- 

t i o n  a t  the S i t e  s i n c e  Apri l  3, 1975. A c o r r e l a t i o n  s tudy  between t h e  

r e s u l t s  o f  Bull Steam P lan t  humidity d a t a  and t h e  CRBRP o n - s i t e  d a t a  w i l l  

be conducted f o r  t h e  one-month per iod from Apri l  4, 1975 t o  May 4,  1975 

and forwarded t o  NRC by June 15, 1975. 



QUESTION B1 

Estimate the range of annual litter-fall and mineral 

content for the sampled forest types on the Site. 

RESPONSE 

Estimates of annual leaf litter-fall and mineral content are presented 

in the following table: 

Annual litter-fall Mineral Content 
Communi ty (tons/acre) (pounds/acre) 

Minor ridge hardwood (A, D, J )  9.5 - 10 670 - 700 
Chestnut Ridge hardwood (K, L) 13 - 15 920 - 1060 
Successional pine (C, G, H) 10 - 1 1  700 - 780 
Loblol ly pine plantation (B) 16 1130 

White pine plantation (I) 17 1200 

Hardwood-cedar (F) 9 640 

Red cedar glade (E) 7 500 



QUESTION B2 

Discuss p rac t i ces  t o  be used i n  apply ing any herbic ides 

t o  transmission l i n e  r ights-of-way.  

RESPONSE 

Construct ion o f  t he  proposed transmission l i n e s  i n t o  the  C l i nch  R iver  

Breeder Reactor S i t e  w i l l  r equ i re  the  c l e a r i n g  o f  approximately 58 acres 

o f  woodland and o l d  f i e l d  communities. Removal o f  vegeta t ion  w i l l  be 

accomplished by the  "shear c lea r ing "  method except where outcropping o f  

rocks, steep slopes, p rox im i t y  t o  streams and roads make i t  imprac t i ca l .  

Hand c l e a r i n g  o r  spanning o f  vegetat ion w i l l  be u t i l i z e d  where these 

exceptions are  encountered. It i s  expected t h a t  nea r l y  a l l  o f  t he  

c l e a r i n g  w i l l  be done by bu l ldozers  w i t h  Roman c u t t e r  blades which 

mechanical ly remove a l l  vegetat ion a t  ground l e v e l  and no herb ic ides  

w i l l  be used dur ing  the  c l e a r i n g  operat ions. 

Transmission l i n e  maintenance requ i res  t h a t  vegetat ion be c o n t r o l l e d  so 

i t  w i l l  n o t  i n t e r f e r e  w i t h  the  safe and r e l i a b l e  operat ion o f  t he  l i n e s  

nor  impede r e s t o r a t i o n  o f  serv ice  when outages occur. Growth o f  vege- 

t a t i o n  w i l l  be c o n t r o l l e d  by mechanical o r  hand c u t t i n g  and the  l i m i t e d  

use o f  herbic ides.  The use o f  herbic ides w i l l  be r e s t r i c t e d  t o  the  

hand a p p l i c a t i o n  o f  Tordon 10K p e l l e t s  t o  an occasional l a r g e  stump n o t  

removed dur ing  the  c l e a r i n g  operat ion.  Tordon 10K p e l l e t s  are  approved 

f o r  t h i s  use by the  Environmental P ro tec t i on  Agency and the  Federal 

Working Group on Pest Management. 



QUESTION 83 

Give q u a n t i t a t i v e  est imates o f  small mammal populat ions 

on the  S i t e  i nc lud ing  sampling methods, l oca t ions  and 

times. 

RESPONSE 

Seasonal on-si  t e  small mammal t rapp ing surveys were completed f o r  w i n t e r  

( e a r l y  March), spr ing  (May), summer (August) and f a l l  (November) of 1974. 

Trapping was conducted i n  twelve d i f f e r e n t  areas o f  t h e  S i te .  

L i v e  t rapp ing was conducted i n  f i v e  selected study areas, as shown i n  

Table 1 and Figure 1 (Quest ion B3). Sherman l i v e  t raps  were used a t  a 

spacing o f  42- foot  i n t e r v a l s  on a one-acre g r i d  i n  each study area f o r  

f o u r  consecutive n igh ts .  Th is  r e s u l t e d  i n  20 t r a p  n i g h t s  per  g r i d  per 

, ,  n i g h t  f o r  a minimum o f  fou r  n igh ts .  

Snap t rapp ing was conducted i n  seven study areas ( f i v e  comnuni t y  types), 

as shown i n  Table 2 and Figure 1 (Quest ion 83). I n  each area a 1 i n e  o f  

t raps  was s e t  a t  t en  s ta t i ons  along a t ransect  w i t h  th ree t raps  a t  each 

s t a t i o n .  A l l  t raps  were s e t  f o r  two consecutive n i g h t s  i n  each l o c a t i o n  

w i t h  a t o t a l  o f  60 t r a p  n igh ts  per study area each season. Both l i v e  

and snap t raps  were ba i ted  w i t h  peanut b u t t e r .  

Data f o r  t h e  1 i v e  and snap t r a p  s i t e s  i s  presented i n  Tables 1 and 2 

(Quest ion B3). The popu la t ion  est imates based on l i v e  t rapp ing were 

determined by two mark-recapture methods; the  L inco ln  index and the  

Schnabel method of es t imat ing  populat ions.  The L inco ln  index invo lves  

a precensus per iod  -- captur ing,  marking and re leas ing  animals w i t h i n  

each g r i d  -- and a subsequent census per iod  -- animals a re  again captured 

w i t h i n  each g r i d .  



An est imate o f  t he  t o t a l  populat ion was then computed from the r a t i o  o f  

marked t o  unmarked ind i v idua ls .  The formula used was: 

where 

T = number o f  animals marked i n  the  precensus per iod  

t = number o f  marked animals trapped i n  the  census per iod  

n = t o t a l  number o f  animals trapped i n  the  census pe r iod  

N = the  populat ion est imate 

A v a r i a t i o n  o f  the L inco ln  index, the  Schnabel method accumulates, cap- 

tu res  and recaptures d a i l y .  Populat ion estimates were ca l cu la ted  using 

the  formula: 

where 

A = number trapped 

B = number o f  marked animals i n  area 

C = number o f  recaptures 

N = the  popu la t ion  est imate 

The snap t r a p  est imate i s  presented as a t r a p  n i g h t  index which i s  the  

percentage o f  captures based on number o f  t raps  i n  the  f i e l d  us ing t h e  

formula : 



where 

TN = t o t a l  number o f  t r a p  n igh ts  

C = number o f  captures 

I = t r a p  n i g h t  index 

Both the  snap t r a p  and l i v e  t r a p  data i n d i c a t e  t h a t  the two most common 

species a re  the  whi te- footed mouse and the golden mouse. The wh i te -  

foo ted  mouse i s  a  res iden t  o f  the hardwood f o r e s t  w h i l e  the  golden 

mouse i s  found i n  the  honeysuckle-covered p ine  f o r e s t ,  p a r t i c u l a r l y  i n  

the low l y i n g  s i t e s .  

The l i v e  t rapp ing  method i s  a  more accurate method o f  es t imat ing  popu- 

l a t i o n  numbers than snap t rapping;  however, t he  low number o f  captures 

r e f l e c t e d  by the  low popu la t ion  est imates i s  probably due t o  the  presence 

o f  adequate h a b i t a t  r e s u l t i n g  i n  low t r a p  success. This  i s  p a r t i c u l a r l y  
' 1 t r u e  dur ing  per iods when na tu ra l  food i s  i n  abundance. Using the  calcu-  

l a t e d  popu la t ion  f i g u r e s  i n  Table 1  (Quest ion B3) as minimum est imates, 

the  whi te- footed mouse populat ions range from zero t o  4.0 i n d i v i d u a l s  

per acre w i t h  the h ighes t  populat ions occu r r i ng  i n  dry-mixed hardwood 

s i t e s  throughout the  year.. The r e l a t i v e l y  s t e r i l e  environment o f  the  

lob101 l y  p ine  p l a n t a t i o n  proved the  l e a s t  p roduct ive  throughout the  year .  

Captures r a n  h igher  i n  the  f a l l  when populat ions were expected t o  reach 

peak numbers. 

The snap t r a p  data i n d i c a t e  t h a t  t h i s  method i s  more s e l e c t i v e  than l i v e  

t rapping;  hence, i t  i s  used on l y  f o r  cha rac te r i za t i on  purposes. 

The small mammal t rapp ing  program ind i ca ted  t h a t  there  a r e  no unusual 

occurrences on the  S i t e .  No endangered o r  threatened populat ions were 

encountered on t h e  study s i t e s .  



TABLE 1--QUESTION B3 

Community 

CLINCH RIVER S I T E  

SMALL MAMMAL POPULATIONS PER ACRE FOR 

WINTER, SPRING, SUMMER AND FALL 1974 (DETERMINED BY L I V E  TRAPPING) 

Lob lo l  l y  Pine P lan ta t i on  

Mesic Mixed Hardwoods 

Mixed Hardwood Cedar 

V i r g i n i a - s h o r t l e a f  

3 Pine (Successional)  
I 
A 

Dry Mixed Hardwoods 

WINTER 

White-footed Golden 
Mouse* Mouse** 

SPRING 

Whi t e - f oo ted  Golden 
Mouse* Mousef* 

SUMMER 

White-footed Golden 
Mouse* Mouse** 

* Peromyscus leucopus 
** Perom scus n u t a l l i  
( ) I n d i c z t e s  number o f  animals caught where number was n o t  s u f f i c i e n t  t o  c a l c u l a t e  popu la t ion .  

Other mammals captured: 
B l a r i n a  brevicauda - mixed hardwoods 
Mus musculus - l o b l o l l y  p ine p l a n t a t i o n  -- 

FALL 

White-footed Golden 
Mouse* Mouse** 

NOTE: Where a range o f  values i s  shown the  L i n c o l n  and Schnabel Methods produced two d i f f e r e n t  values. 



i n "  

C B! = 2 





QUESTION €34 

Give quan t i ta t i ve  estimates o f  b i r d  populations on the 

S i t e  inc lud ing sampling methods, locat ions and times. 

RESPONSE 

Sampling techniques r e l a t i v e  t o  species d i v e r s i t y  and populat ion densi ty 

determination on 12 transects were as fo l lows. Measured t ransects on 

representat ive hab i t a t  p l o t s  were establ ished i n  major vegetat ion types. 

Populations w i t h i n  the t ransect  areas were measured dur ing the course 

of seven survey t r i p s  along each o f  the 12 transects both i n  l a t e  May 

and i n  mid-December. A l l  b i rds  occurr ing w i t h i n  the transects (extended 

208 feet  t o  both sides o f  the t ransect  l i n e  center) were included. The 

locat ion,  extent  and s ta t i on  numbers o f  each t ransect  are shown on an 

accompanying map o f  the property area (Figure 1 , Question B4). Stat ions 
\ 
f were spaced along the transects a t  i n t e r va l s  o f  208 f e e t  representing 

the edge o f  a one-acre square. S ta r t ing  and ending s ta t ions o f  each 

t ransect  were marked by wooden surveyor stakes and red f lagg ing tape. 

The intervening course o f  the t ransect  between s ta t ions was marked w i t h  

blue tape. 

Transect counts, made on May 25 through May 30 and on June 1, were 

repeated on December 4 through December 18. Each count began as ea r l y  

i n  the day as 1 i g h t  and other condit ions permitted and continued u n t i l  a 

count was made on each t ransect .  The order o f  the transects v i s i t e d  

was var ied t o  o f f s e t  the di f ferences i n  count e f f i c i ency  a t  d i f f e r e n t  

time periods. Each count was conducted by s t a r t i n g  a t  one end o f  the 

t ransect  and walking a t  a r a t e  o f  one t o  three mi les per hour along the 

transect. A t  each s ta t i on  a stop o f  one minute was made i n  the summer 

and three minutes i n  the win ter .  These stops were necessary due t o  the 

in ter ference o f  the sounds made by walking i n  dry  leaves w i t h  the 

, , detect ion of b i r d  songs and c a l l s .  The win ter  counts were made using 



the same technique as the  spr ing  ones except t h a t  i n  the  l a s t  1.5 minutes 

a t  each stop, the  observers made squeaking and shushing sounds i n  an 

attempt t o  e l i c i t  a  response from b i r d s  t h a t  would enable the  observers 

t o  see o r  hear them. Both l a te -sp r ing  and e a r l y  w in te r  s tud ies  con- 

s i s t e d  o f  seven counts. 

I nd i v idua l  b i r d  contacts were recorded by species on o u t l i n e  maps o f  

t ransect  areas inc lud ing  nature o f  contac t  -- singing, non-song voca l i -  

za t i on  o r  s i g h t i n g  -- and l o c a t i o n  r e l a t i v e  t o  the  t ransec t  center  l i n e .  

Transect area summaries, based on the  f i r s t  f i ve-acre  u n i t s  sampled t o  

make in format ion  comparative, a re  inc luded i n  Tables 1  and 2 (Quest ion 84). 

Species and number o f  i n d i v i d u a l s  observed a l so  a re  inc luded i n  the  

tables.  When a  b i r d  was contacted tw ice  i n  the  course o f  seven counts 

i t  was considered t o  have a  pa r t ,  o r  perhaps a1 1, o f  i t s  t e r r i t o r y  on 

the  t ransect  areas as recommended f o r  b i r d  census work. A t e r r i t o r y  was 

considered t o  conta in  a  p a i r  o f  b i r d s  ( o r  pa i r -equ iva lent  i n  the  case 

o f  n o n t e r r i  t o r i a l  species, e.g . , the  brown-headed cowbird). A b i r d  

represented by a  s i n g l e  contac t  was considered t o  be n o n t e r r i t o r i a l  and 

counted as a  s i n g l e  i n d i v i d u a l  except where s i n g l e  contacts were w i t h  

a  p a i r  o f  b i r d s  i n  which case two i n d i v i d u a l s  were c r e d i t e d  t o  the  

t ransect  area. The spr ing  popu la t ion  measurements genera l ly  a re  o f  p a i r s  

o f  b i r d s  which are  on a  t e r r i t o r y  and s ta t i ona ry .  I n  w in te r  many o f  t he  

b i r d s  are  n o t  t e r r i t o r i a l  and they do n o t  form p a i r  bonds. Some o f  the 

l o c a l  species occur i n  soc ia l  groups which may inc lude more than one 

species. The w in te r  b i r d  populat ion est imate i s  the  average number o f  

b i r d s  per count o f  each species seen i n  the  course o f  t he  counts made 

on each t ransect  area. 



TABLE  1--QUESTION B 4  

B I R D  SPECIES OBSERVED DURING SPRING 1974 SURVEYS 

OF THE CL INCH R I V E R  S I T E *  

P l o t  A P l o t  B r l o t  C P l o t  0  P l o t  E P l o t  F P l o t  G P l o t  H P l o t  I P l o t  J P l o t  K P l o t  L  To ta l  ------------- 

Ruffed grouse 

American woodcock 

Y e l l o w - b i l l e d  cuckoo 

Screech owl 

Ruby-throated hurmingbi rd  

Pi l e a t e d  .woodpecker 

Red -be l l i ed  woodpecker 

H a i r y  woodpecker 

Downy woodpecker 

Great  c res ted  f l y ca t che r  

Acddian f l y c a t c h e r  

Eastern wood pewee 

Blue j a y  

Common crow 

Caro l ina chickadee 

Tu f t ed  t i tmouse 

Carol ina wren 

Mock ingb i rd  

Wood t h rush  

B lue-gray gnatcatcher  

White-eyed v i r e o  

Ye l l ow - th roa ted  v i r e o  

Red-eyed v i r e o  

B lack-and-whi te  wa rb le r  

Prothonotary  wa rb le r  

Worm-eating wa rb le r  

Ye l low- throated wa rb le r  

P ine wa rb le r  

P r a i r i e  wa rb le r  

Ovenbird 

Kentucky wa rb le r  

Comnon ye1 l ow th roa t  

Ye l low-breasted cha t  

Hooded wa rb le r  

Comnon g r a c k l e  

Brown-headed cowbi rd  

S c a r l e t  tanager  

Sumner tanager 

Card ina l  

I n d i g o  bun t i ng  

American go ld f i nch  

Rufous-sided towhee 

TOTAL 

Species D i v e r s i t y  Index 

* Surveys were conducted on 12 p l o t s  on t h e  P rope r t y  Area and number o f  t e r r i t o r i e s  and i n d i v i d u a l s  recorded on f i v e  
ac re  u n i t s  o f  each p l o t .  Species d i v e r s i t y  indexes a r e  g i ven  f o r  a  f i v e  ac re  u n i t  of each p l o t .  



TABLE 2--QUESTION 8 4  

B IRD SPECIES OBSERVED DURING WINTER 1974 SURVEYS 

OF THE CLINCH RIVER S I T E *  

P l o t  A P l o t  B P l o t  C P l o t  D P l o t  E P l o t  F P l o t  G P l o t  H P l o t  I P l o t  J P l o t  K P l o t  L Tota l  - - - -. - - - - -. - - -- . . - - - - - - 
VI .A VI "7 m VI "7 VI m VI VI L" m - - 7 - 7 - - ,.- 7 7 7 
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7 

m m a 3 3 a 3 3 3 3 3 3 = 
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> > > > > -- u 
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C C C C C - - - = .5 - - - - - - C ... C 7 

Species - . . -- - - - - . - - .. . -. . . - 

Great b l ue  heron + I 

Sharp-shinned hawk 

Ruffed grouse t 

Barred owl 

Comnon f l i c k e r  

p i  l ea  ted woodpecker 1 

Red -be l l i ed  woodpecker + 

Ye l l ow -be l l i ed  sapsucker 

H a i r y  woodpecker 1 t 1 2  

mwny woodpecker t 1 + t + + 1 5  

Eastern phoebe 

Blue j a y  

Common crow 

Ca ro l i na  chickadee 1 

Tu f t ed  t i tmouse 

White-breasted nuthatch t 1 

Brown creeper  + t t 3 
Winter  wren t t t + t 5 

Ca ro l i na  wren + + + 1 + t t 1 6  

Robin t t + 3 

Hermi t  t h rush  1 1 + 1 t + 3 3 

Golden-crowned k i n g l e t  1 1 2 2 + 1 1 1 2 + 1 12 2 

Ruby-crowned k i n g l e t  1 t + 1 1 + 3 3 

Yellow-rumped wa rb le r  1 t 1 2 1 

Card ina l  + t 2 

Purp le  f i n c h  1 + + 1 2  

American g o l d f i n c h  t 1 

Rufous-sided towhee t 1 

Dark-eyed junco + 2 + 2 2 

F i e l d  sparrow 1 1 

Whi t e - t h roa ted  sparrow 1 4 5 

Swamp sparrow 0 

Song sparrow 1 1 

I n d i v i d u a l s  3 2 11 2 0 2 7 8 5 0 2 0 42 

Plusses 3 4 4 3 7 2 3 10 4 6 5 3 54 

+ Surveys were conducted on 12 p l o t s  on t he  p rope r t y  area and t he  average number of 
i n d i v i d u a l s  per  t r i p  on t he  f i ve -ac re  u n i t s  o f  each p l o t  ca l cu la ted .  P lus  s igns (+) 
i n d i c a t e  t h e  presence of  a spec ies which occurred on a f i v e - a c r e  u n i t  w i t h  an average 
number of i n d i v i d u a l s  p e r  t r i p  o f  l e s s  than 0.5. 



Figure 1 LOCATIONS OF B I R D  OBSERVATION TRANSECTS 
(Ques. B4) ON THE C L I N C H  R I V E R  S I T E  



QUESTION B5 

I n d i c a t e  r e l a t i v e  abundance o f  game b i r d s  and game 

mammals on the S i t e .  

RESPONSE 

Game Mammals - The th ree  game species important  t o  the  S i t e  a re  the  

w h i t e t a i l  deer, c o t t o n t a i l  and gray s q u i r r e l .  The w h i t e t a i l  deer 

dens i t y  i n  Roane County i s  roughly one deer per  2,000 acres. Popula- 

t i o n s  on the CRBRP S i t e  probably run  h igher ,  perhaps one deer per 

500 t o  600 acres (Bob Hatcher, Tennessee Game and F i s h  Department). 

I f  t h i s  rough f i g u r e  i s  used as a guide, there  should be approximately 

two t o  th ree  deer on the  S i te .  However, t h i s  est imate i s  probably low, 

based on s igh t i ngs  du r ing  the  1974 survey. The popu la t ion  may range 

as h igh  as 10 t o  12 deer based on ac tua l  observat ions. This  i s  probably 

due t o  p r o h i b i t i o n  o f  hunt ing  on the S i te .  

Based on 1974 s igh t i ngs  and us ing a scale o f  abundance, common and 

uncommon, the c o t t o n t a i l  would be r a t e d  as common along the  t ransmiss ion 

l i n e  r ight-of -way,  i n  r e c e n t l y  c u t  over hardwood areas and i n  o l d  f i e l d s .  

This  species i s  uncommon i n  the p ine  p lan ta t i ons  and successional p ine 

stands. 

The gray s q u i r r e l  o r  i t s  s ign  was observed i n  1974 i n  the  mature mixed 

hardwood areas on S i te .  The s q u i r r e l  i s  common on ly  i n  these areas. 

Game B i rds  - Four species o f  upland game b i r d s  were found on the  S i te ,  --- 
i n c l u d i n g  the  bobwhite q u a i l ,  r u f f e d  grouse, mourning doves and American 

woodcock. The most abundant o f  these species was the bobwhite q u a i l .  

A t o t a l  o f  s i x  covies ( 4  t o  6 i n d i v i d u a l s  per  covy) were observed i n  

open f i e l d s  and brushy h a b i t a t  areas dur ing  the  May and J u l y  surveys. 



Another common gamebird species observed on the S i t e  was the r u f f e d  

grouse. Five ind iv idua ls  were heard drumming during the spr ing and 

summer survey periods i n  various locat ions.  A s ing le  ind iv idua l  was 

i d e n t i f i e d  during the midwinter survey i n  Area B (see Figure 1, Ques- 

t i o n  B4). 

Mourning doves were observed throughout the S i t e  area. A t o t a l  o f  n ine 

ind iv idua ls  were observed dur ing the spr ing and summer surveys. One 

p a i r  mated, nested and produced two young i n  Area C. 

The American woodcock was comnonly found i n  wet f i e l d s  and border areas 

i n  ea r l y  spring. Five ind iv idua ls  were i d e n t i f i e d  dur ing the survey 

work. 



QUESTION B6 

Speci fy  whether o r  no t  present land management p rac t i ces  

(ERDA-OR Forest  Management Program) w i  1  1 be cont inued 

f o r  t he  undisturbed pa r t s  o f  the  s i t e .  I f  not,  spec i f y  

what management p rac t i ces  w i  1  1 be used. 

RESPONSE 

TVA has g iven ERDA-OR permission t o  cont inue i t s  Fores t ry  Management 

Program u n t i l  the s i t e  i s  needed f o r  development. ERDA-OR has agreed 

t o  terminate t h e i r  program on any p a r t  o f  the  s i t e  a t  TVA's request  

when t h a t  p a r t  i s  needed f o r  development. 

We would expect t h a t  t he  ERDA-OR Fores t ry  Management Program could 

cont inue on any po r t i ons  o f  t h e  s i t e  n o t  d is turbed by cons t ruc t i on  

a c t i v i t i e s .  



QUESTION B7 

Referring to Figure 2.7-6 of the Environmental Report, 
give the community type in which rare plant species occur 
and estimate its approximate distance from the area to 
be cleared for construction of the CRBRP. 

RESPONSE 

Three plant species which are recognized as threatened include black snakeroot 

(Cimici fuga rubifol ia Kearney) , ginseng (Panax uin uefol ium Linnaeus) and 
Carey's saxifrage (Saxi fraga careyana Gray)  range of black 
snakeroot has been indicated in Figure 2.7-8 of Section 2.7. On the Site, 
black snakeroot occurs in Cover Type 21 approximately 1.4 miles north of 
the CRBRP. Ginseng occurs in Community J (Cover Type 38) approximately 

- 1.3 miles north-northeast of the CRBRP. Carey's saxifrage occurs on the : eastern periphery of Community D (Cover Type 39) approximately 0.5 miles 
northeast of the CRBRP. 

Ten unusual but not rare plant species on the CRBRP Site include Adam-and-Eve 
orchid (Apl ectrum hyernal e [Muhl enberg ex Wil ldenow] Torrey), Wister's coral - 
root (Coral 1 orhiza wi steriana Conrad), southern buckthorn (Burnel ia lycioides 
(L. ) Persoon), common adder's tongue (Ophioglossum vulgatum L. ) , Lizard's 
tail (Saururus cernuus L. ) , Vasey 's tri 11 ium (Tri 11 ium vaseyi Harbison) , 
large twayblade (Lipari s 1 i 1 i fol ia (L. ) Richard), Wild ginger (Asarum canadense 
L. ) , black cohosh (Cimicifuqa racemosa (L. ) Nuttall ) and white baneberry (Actaea 
pachypoda Ell. ). Of these ten species, 1 izard's tail, Wister's coral-root, 
Adam-and-Eve orchid and wild ginger are least common. ( 3 9 4 )  Lizard's tail 

occurs in Cover Type 14 on the border of a small inlet approximately 0.3 mile 
west-southwest of the CRBRP. Wister's coral-root occurs in Cover Type 17 on 
a north-facing slope approximately 0.3 mile northeast of the CRBRP. Adam-and- 
Eve orchid occurs in Cover Type 13 on a south facing slope 0.8 mile north of 

\ 
the CRBRP. Wild ginger occurs in Cover Type 21 at the base of the northwest 

/ / facing slope, 1.2 miles north of the CRBRP. 



Southern buckthorn occurs commonly on the coastal plain from southeast 

Virginia to Eastern Texas and north in the U. S. Interior to southern Indiana 
and ~llinois:'~) the species is uncommon in east Tennessee. Southern buck- 

thorn occurs on a minor hill top in Cover Type 17 (Community F) 0.2 mile east 

of the CRBRP. Large twayblade, a relatively uncommon orchid species, occurs 

throughout the eastern U.S. (5) It was collected in a white pine plantation 

northwest of Community B, 1.3 miles north-northeast of the CRBRP. Common 

Adder's tongue, a very widespread species(5) but uncommon in the Site area, 

occurs in Communities G (0.3 mile southeast of the CRBRP) and L' (1.1 miles 

north of the CRBRP). Black cohosh, a species found in the Appalachian , 

Mountain region,(5) occurs in Cover Types 29 and 21 near Grassy Creek on the 

northwestern Site boundary 1.1 to 1.2 miles north of the CRBRP. Vasey's trillium 

a species found in the southern Appalachian Mountains of North Carolina, Georgia 
and Tennessee and sometimes treated taxonomically as a variety of Trillium 

erectum L., (3) occurs in Cover Type 21, 1.2 mi 1 es north of the CRBRP. 

White baneberry, a species common to the Appalachian Mountains but rare 

in neighboring re~jions,'~) occurs in Cover Type 21, 1.2 miles north of 

the CRBRP. 
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QUESTION B8 

Speci fy  the  ob jec t ives ,  the  general techniques t o  be 

employed and the frequency o f  eco log ica l  mon i to r ing  o f  

the  t e r r e s t r i a l  ecosystem t o  be done i n  the  cons t ruc t i on  

phase. 

RESPONSE 

The basic o b j e c t i v e  o f  t he  t e r r e s t r i a l  nonrad io log ica l  const ruc t ion  

moni to r ing  program i s  t o  develop necessary programs t o  p r o t e c t  and pre- 

serve c r i t i c a l  eco log ica l  elements i d e n t i f i e d  i n  the basel ine studies 

(e.g . , r a r e  o r  endangered species, unique vegetat ion associat ions) .  

P r i o r  t o  i n i t i a t i o n  o f  p l a n t  const ruc t ion ,  eco log is t s  w i l l  meet w i t h  the  

p l a n t  const ruc t ion  p r o j e c t  manager and provide him w i t h  necessary maps 
'I 

and photos showing loca t ions  o f  c r i t i c a l  eco log ica l  elements (as out1 ined 

i n  WESD response t o  Quest ion B 7 ) .  Semiannual v i s i t s  w i l l  then be made 

t o  the  p l a n t  s i t e s  t o  v i s u a l l y  Inspect,  on t h e  ground, species and 

community locat ions .  

The main source o f  impact t o  those areas would be cons t ruc t i on  a c t i v i t i e s  

such as excavation. By prov id ing  cons t ruc t i on  personnel w i t h  maps and 

photos and inspect ing  the  s i t e s  p e r i o d i c a l l y  these areas should n o t  be 

adversely a f fec ted.  

I n  a d d i t i o n  t o  the  above, annual spring, summer and fa1  1-winter  water- 

fowl  and shorebird inventor ies  w i l l  be conducted dur ing  the  cons t ruc t i on  

phase. R ipar ian  hab i ta t s  represent valuable, h i g h l y  product ive  communi- 

t i e s  and a re  a d imin ish ing resource i n  the  region. O v e r f l i g h t  o f  the  

C l i nch  R iver  area w i t h i n  a f i ve -m i le  rad ius  o f  the  S i t e  w i l l  be conducted 

dur ing  the  per iod  o f  November t o  February t o  moni tor  waterfowl populat ions.  



Spring and summer motorboat float counts will be made from April to 
September on breeding waterfowl and other riparian species. Riparian 
bird data will be assembled in report form annually. 



QUESTION B9 

Clarify the location of the "existing railroad" in 

Figure 4.1-1. 

RESPONSE 

The railroad shown on Figure 4.1-1 is all new; the figure has been 

changed to indicate this. The existing railroad runs northeast-southwest 

at the northern boundary of the figure and it is expected that the 

connections between new and existing railroads would be made at the 

northwest tip of the new railroad shown on Figure 4.1-1. 



QUESTION C1 

Discuss in more detail the possible problem of Eurasian 
water milfoil's shutting down the Melton Hill Dam and 
the possibility of the milfoil's causing problems with 
the plant intake structure. 

RESPONSE 

Control of Eurasian water milfoil i s  accomplished through reservoir 
water level management and treatment with a herbicide. Herbicide treat- 

ment in the past has been conducted during periods of low or no flow 
from Me1 ton Hill Dam in order t o  increase i t s  effectiveness. 

I t  i s  no t  anticipated t h a t  i t  would ever become necessary to close down 
Melton Hill Dam solely for control of Eurasian water milfoil. Water 

milfoil control operations, when required on Melton Hill Reservoir, are 
scheduled as much as possible to take advantage of water level management 
operations scheduled for other interests. Special water 1 eve1 management 
requests for the water mil foil control program have low priority and 

are granted only when compatible with all  other TVA program interests. 

Over the past years we have experienced very l i t t l e  water milfoil in the 

Clinch River arm of Watts Bar Reservoir. In 1974 only 12 cumulative 
acres were treated from river mile 5 t o  17,  with the majority of the 
colonies occurring downstream from river mile 15. Bull Run Steam Plant 
on Melton Hill Reservoir has had no appreciable problems from water 
milfoil a t  i t s  plant intake structure. Therefore, i t  i s  our opinion 
t h a t  no problems will be experienced a t  the CRBRP intake structure. 



AMENDMENT V I  
A p r i l  1976 

QUESTION C2 

For  t h e  area 's  commercial f i s h  catch, s t a t e  numbers, 

va lue and ca tch  l o c a t i o n .  Rank the  ca tch  w i t h  those 

from o the r  areas of t h e  s t a t e  (p. 2.7-82). 

RESPONSE 

In fo rma t i on  on t h e  commercial f i s h  ca tch  i n  East Tennessee f o r  t h e  

calendar year  1972 was inc luded i n  t h e  ER on page 2.7-86 as fo l l ows :  I 
"An at tempt  was made t o  gather  i n fo rma t i on  p e r t a i n i n g  t o  
commercial and s p o r t  f i s h i n g  i n  t he  area o f  t h e  S i t e .  
No data were a v a i l a b l e  on s p o r t - f i s h i n g  harves t  f rom 
e i t h e r  Watts Bar Reservoi r  o r  Me1 t o n  Hi  11 ~ e s e r v o i r .  (81 ) 
Commercial catches i n  1972 w i t h i n  a  10-mile rad ius  o f  
t h e  S i t e  were n e g l i g i b l e  and amounted t o  about one per- 
cen t  of t he  t o t a l  ca ch from Watts Bar Reservoi r  o r  
around 1,000 pounds. t82)  " 

Data on t h e  commercial ca tch  was c o l l e c t e d  by F i she r i es  and W i l d l i f e  

Development, Tennessee Val l e y  A u t h o r i t y  and repor ted  by A1 1  en. ( 1  1 

The pounds and value o f  commercial species harvested f rom Watts Bar 

Reservoi r  i n  1972 a re  as fo l l ows :  

Species Pound Value 

C a t f i s h  22,708 $7,039 
B u f f a l  o f i s h  48,395 5,323 
Carp 9,658 290 
Drum 1,192 95 
Paddl e f  i sh 12,355 2,347 

To ta l s  94,308 $1 5,094 

1. L e t t e r ,  A1 len ,  E. C., U .S. Department o f  Commerce, Nat iona l  Oceanic 
and Atmospheric Admin is t ra t ion ,  c i t i n g  Hubert, W . ,  TVA t o  Co l i ck ,  
J., WESD, March 1, 1974. 



Commercial catches within a 10-mile radius of the Site in 1972 were about 

1,000 pounds or approximately one percent of the total reported from 

Watts Bar Reservoir. This amount is considered negligible in terms of 

the total commercial catch in Watts Bar Reservoir. 

A 1971 TVA survey of commercial fish catches in the western TVA reser- 

voirs reported 657,000 pounds from Wilson Reservoir, 1,582,000 pounds 

from Wheeler Reservoir and 1,789,000 pounds from Guntersville Reservoir. 

Fort Loudoun and Chickamauga Reservoirs, both eastern TVA reservoirs, 

reported 1972 commercial yields of 413,000 and 373,000 pounds, respectively. 



AMENDMENT V I  
A p r i l  1976 

QUESTION C3 

For the  area 's  s p o r t  f i s h i n g ,  i d e n t i f y  t h e  type caught, 

s i z e  o f  t h e  ca tch  and i t s  l o c a t i o n  (p. 2.7-82). 

RESPONSE 

As s t a t e d  i n  t h e  ER on page 2.7-86 no data a r e  a v a i l a b l e  on s p o r t  

f i s h i n g  harves t  f rom Watts Bar Reservoi r  o r  Me1 ton  Hi 11 Reservoi r .  A 
I 

c r e e l  survey was begun on Me1 ton  H i  11 Reservoi r  i n  J u l y  1974 and w i l l  be 

completed i n  J u l y  1975. 

Species o f  f i s h  which a re  c l a s s i f i e d  as game f i s h  by the  Game and F i s h  

Laws o f  Tennessee and which have been recorded i n  t he  v i c i n i t y  of t h e  

S i t e  a re  the  cen t ra rch ids  , predominant ly b l  uegi 11, t h e  perc ids ,  pre- 

/- 
dominant ly sauger, and t h e  perc ich thy ids ,  predominant ly w h i t e  bass. ( 1  1 

B 
i 

Sport  f i s h i n g  i n  Watts Bar Reservoi r  i s  concentrated a t  t h e  Watts Bar 

Dam t a i l w a t e r  area and a t  t he  Kingston Steam P lan t  d ischarge basin.  TVA 

pub1 i c  safety  se rv i ce  o f f i c e r s  have been count ing the  f ishermen u t i  1 i z i n g  
I 

t h e  t a i l w a t e r  f o r  almost 20 years and r e p o r t  an average o f  47,000 

f i s h i n g  t r i p s  per year .  ( 2 )  I n  t he  w i n t e r  and e a r l y  sp r i ng  w h i t e  bass, 

w h i t e  c rapp ie  and sauger a re  concentrated i n  t he  t a i l w a t e r  o f  t h e  dam. 

I n  May and June t h e  ca tch  i s  mos t l y  blue, channel and f l a t h e a d  c a t f i s h .  

The warm-water discharges o f  t h e  Kingston Steam P l a n t  a t t r a c t  l a r g e  

numbers o f  shad du r i ng  the  w i n t e r  months. F i sh ing  i s  ood when sauger 

and wh i te  bass move i n t o  t h e  area t o  feed on the  shad. Spor t  f i s h i n g  

a c t i v i t y  i s  poor i n  t he  immediate area o f  t h e  S i t e .  Dur ing the  aquat ic  

1. L e t t e r ,  Sharber, J . ,  Tennessee W i l d l i f e  Resources Agency, Nashv i l le ,  
Tennessee, t o  V a l i u l  i s ,  G., WESD, June 18, 1974. 

2. Watts Bar F i sh  and F ish ing ,  Tennessee Val l e y  Au tho r i t y ,  Tennessee 
\ 

.. , 
Game and F i s h  Commission, 1965. 



base l ine  survey approximately 280 hours du r i ng  the  pe r i od  o f  March through 

October were spent c o l l e c t i n g  samples i n  t he  v i c i n i t y  o f  t h e  S i t e  b u t  

l e s s  than t e n  f i s h i n g  p a r t i e s  were observed du r i ng  t h i s  t ime. No o f f i -  

c i a l  c r e e l  survey has been conducted a t  the  S i t e  l o c a t i o n  b u t  TVA r e p o r t s  

comparat ive ly  l i t t l e  f i s h i n g  i n  Watts Bar Reservoi r  and a t  t h e  S i t e .  

The bes t  f i s h i n g  i s  repo r ted  t o  occur i n  t h e  t a i l w a t e r s  o f  t h e  Melton 

H i l l  Dam. ( 3 )  

3. Telecon, Holbrook, J., F i she r i es  and Waterfowl Resources Branch, 
Tennessee V a l l e y  A u t h o r i t y ,  N o r r i s ,  Tennessee t o  Tweed, S. M., 
WESD, January 10, 1975. 



QUESTION C4 

Discuss why zero flow from Melton Hill Reservoir i s  not 
anticipated in the future and how reservoir operations 
will be coordinated to meet flow requirements a t  the 
CRBRP (p .  2.5-4). 

RESPONSE 

The two longest periods of zero release from Melton Hill Reservoir were 
the resul t  of special operations to  aid i n  controlling the growth of 
Eurasian water milfoil in the Melton Hill Reservoir. I t  was possible 
to  schedule these operations of Melton Hill Reservoir a t  these times 
because there was suff icient  flood control storage in Norris Reservoir, 
B u l l  Run Steam Plant was not in commercial operation and not a major 

1 fac tor ,  and there were no downstream commitments for  releases from the 
reservoir. Prior to  the operations i n  1966, Melton Hill Reservoir was 
drawn to  f ive  f ee t  below normal minimum level which would not be per- 
missible in the future because the location of u t i l i t y  water intakes 
would not permit lowering the reservoir to  th i s  level. 

Although periods of zero release may occur daily a t  Melton Hill Dam due 
to  scheduled operations, i t  i s  not aniticipated that  an extended period 
of zero release will occur i n  the future.  Operations a t  TVA dams, 
including Melton Hill are coordinated between TVA1s Division of Water 
Control Planning and Division of Power System Operations. Should there 
be an extended period of zero generation a t  Melton Hill Dam, a minimum 
amount of water will be released through the gates to  meet flow require- 
ments a t  the CRBRP S i te .  



AMENDMENT V I I 
August 1976 

QUESTION C5 

Provide more information on how the water pumphouse, 
inlet pipe, discharge pipe and barge unloading facilities 
will be built. Estimate the amounts of material to be 
dredged, and the duration of adverse effects on various 
forms of aquatic life (4.1.2.3). 

RESPONSE 

Service facilities to and from the river will include: (a) water pump- 
house and inlet pipe; (b) discharge pipe; and (c) barge unloading 
faci 1 i ties. 

Excavation for the inlet pipe, located east and north of the plant com- 

plex along the west bank of the Clinch River, will remove about 4,500 
cubic yards of sand, mud, clay, rocks or gravel-type material. Con- 
struction of the water pumphouse and inlet pipe is expected to require 
18 months. 

The discharge pipe, located west and slightly south of the plant, will 

require excavation of 250 cubic yards of sandy silt and rock material. 
This installation will be completed in less than six months. 

The barge unloading facility will be located to the north and west of 

the plant, recessed into the east bank of the river. It will require 

excavation of about 19,000 cubic yards (18,000 cubic yards below normal 
water level, elevation 741) of sandy silt materlal and will take six to 
nine months of construction to complete. 

In addition a total of approximately 1,125 cubic yards of material will 
be removed prior to placement of fill material required for access road 
improvement and construction of the railroad spur to the plant site. Ad- 

ditional information is available in ER Section 4.1 and the Project's 
application for an Army Corps of Engineers permit. 



QUESTION C6 

S ta te  the  reasons why a  b i o l o g i c a l  sampling t ransec t  was 

n o t  loca ted  a t  t h e  proposed i n t a k e  s t r u c t u r e  (p. 6.1-2). 

RESPONSE 

The purpose o f  t h e  aquat ic  basel ine mon i to r ing  program a t  the  S i te ,  as 

s ta ted  on page 6.1-2 o f  the  CRBRP-ER, was t o  i d e n t i f y  and charac ter ize :  

(1  ) phys ica l  and chemical parameters; (2)  e x i s t i n g  b i o l o g i c a l  communi- 

t i e s ;  and (3 )  endangered species. Th is  base l ine  program was intended 

t o  serve as a  bas is  f o r  eva lua t ing  the  aquat ic  ecosystem i n  the  v i c i n i t y  

of the  S i t e  and t o  p rov ide  in fo rmat ion  f o r  subsequent, more i n t e n s i v e  

mon i to r ing  programs. It was recognized t h a t  one o f  the  f o u r  areas of 

major aquat ic  impact would be a t  o r  near the  proposed i n t a k e  s t r u c t u r e  

o f  the  p l a n t .  To prov ide  base l ine  i n fo rma t ion  f o r  eva lua t ing  t h i s  e f f e c t  

' 1  i t  was necessary t o  l o c a t e  a  c o n t r o l  t r ansec t  above the  area where t h i s  

impact would occur. When the  aquat ic  survey was i n i t i a t e d  the  l o c a t i o n  

o f  the  i n t a k e  s t r u c t u r e  was unce r ta in  so Transect 1  was loca ted above 

the  suggested i n t a k e  area. For the purpose o f  the  base l ine  study, 

Transect 1  adequately r e f l e c t s  the  environmental cond i t i ons  i n  the  area 

o f  the  proposed in take.  



QUESTION C7 

Provide data on the ver t ica l  s t r a t i f i c a t i o n  of organisms 
i n  the r i v e r  near the  S i t e  (2.7 and 6.1).  

RESPONSE 

Vertical s t r a t i f i c a t i o n  of zooplankton species has been estimated by pumping 

zooplankton samples from d i f f e r en t  depths in the  water column. Results of 
these samples a re  presented in Table 1 (Question C7) which i s  the  same a s  
Table 2.7-53 of the  E R .  Discussion in the E R ,  pages 2.7-66 and 2.7-67 i s  as  

fol  1 ows : 

Zooplankton dens i t i es  f o r  pumped samples in Table 2.7-53 show 
some ver t i ca l  s t r a t i f i c a t i o n  in  the  May 29, 1974 samples. These 
differences a r e  primarily ref lected i n  the  d i s t r ibu t ion  of 
Asplanchna priodonta and Conochilus (unicornis?),  and t o  a l e s se r  
extent  by Synchaeta (pect inata?) .  (37) June 27, 1974 samples show 
some strong s t r a t i f i c a t i o n .  Abundance of Bosmina long i ros t r i s  i s  
responsible f o r  most of the differences,  while Polyarthra vulgaris  
and Synchaeta (pecti  nata?) a1 so have some e f f ec t .  Fai r ly  strong 
s t r a t i f i c a t i o n  occurred a t  Transects 4 and 5 f o r  July  1974 samples. 
Species contributing t o  the surface abundance were mainly the 
r o t i f e r s ;  Asplanchna priodonta, Conochilus unicornis,  ~ o l y a r t h r a  
spp. and Synchaeta sp. Generally, differences in dens i t i es  among 
t ransec t s  a r e  not appreciable. However, surface dens i t i es  f o r  
July  23, 1974 samples a t  Transect 1 a r e  somewhat reduced from 
values a t  Transects 4 and 5. This difference may be a r e s u l t  of 
zooplankton being added t o  the  r i v e r  from Poplar Springs Creek and 
Caney Creek, between Transects 1 and 4. Comparison of pumping and 
towing r e su l t s  f o r  t h i s  period i s  given i n  Table 2.7-55. 

After the  July 23, 1974 pumping samples demonstrated t ha t  the 
zooplankters could be s t r a t i f i e d  in  the  water column, surface 
tow samples were i n i t i a t ed  t o  quantify the type and number of 
plankton i n  the  surface layers .  A s e r i e s  of surface tows from 
September 1974 through April 9975 a re  compared w i t h  the  ver t i ca l  
tow samples from the  same sampling period i n  Table 2.7-56. A r t h -  
ropod d i s t r ibu t ion  i n  the  surface tows i s  not s ign i f ican t ly  
d i f f e r en t  from the  d i s t r ibu t ion  in the ver t i ca l  tows. Rotifera 
species,  predominantly Keratella ea r l inae ,  Polyarthra vulgaris  and 
Keratella cochlearis ,  a re  most abundant in the  surface tows of 
September and November 1974 and cause the surface tow density t o  
average twice the ver t ica l  tow density.  Dominant organisms from 
the surface tows a r e  shown in Table 2.7-57. 



Vertical s t r a t i f i ca t ion  was greatest  from July 27 t o  September 26. Early 
samples from March through June show a less  pronounced s t ra t i f ica t ion .  Zoo- 
plankton surface densit ies during the July through September period were two 
to  four times greater than bottom densities.  Arthropod species shows l i t t l e  
vertical  s t r a t i f i ca t ion  as indicated i n  Table 2 (Question C7) which i s  the 
same as Table 2.7-55 of the E R ,  b u t  Rotifera species density increased s ign i f i -  
cantly in the surface samples. Rotifera species which were abundant in the 
surface samples were Keratel la  ear l  i nae, Polyarthra vulgaris and Keratel l a  
cochlearis. 



TABLE 1- -QUESTION C7 

ZOOPLANKTON - PUMPING* 

NUMBER PER L I T E R  AT EACH SAMPLING STAT ION - CL INCH R IVER 

COLLECTED MARCH 27 THROUGH J U L Y  23, 1974 

Transect ] - S t a t i o n  5 Transect 4 - S t a t i o n  3 Transect 5 -Sta t ion  5 
S t4 8 S M B 5 M B Mean 

C o l l e c t i o n  Date 0 (No. / l )  ( N o . / l l  ( ~ 0 . 1 1 )  ( N o . / l l  (No./)) N o .  (No.11) (No.11) (No./ l )  

Uarch 27 0.98 0.88 1.59 1.74 1.78 1.38 2.52 1.68 1.47 1.56 

May 29 63.50 50.89 33.52 48.58 62.49 38.75 47.84 54.63 19.81 46.67 

June 27 15.79 9.94 17.49 .32 .15  13.46 13.93 40.22 23.46 18.83 20.59 

J u l y  23 33.52 11.07 9.00 111.02 11.57 6.08 119.71 9.37 6.46 35.31 

Mean 28.45 18.20 15.40 PS.37 22.33 15.04 52.57 22.29 11.64 

*Each sample i s  a composite o f  two, 2-minute pumpings, t h e  water be ing  s t r a i n e d  through a No. 20 plankton 
n e t .  Surface (S),  mid-depth (M) and bottom (8) samples were c o l l e c t e d  a t  each s t a t i o n .  



TABLE 2--QUESTION C 7  

ZOOPLANKTON - PUMPING AND TOWING* 

MEAN NUMBER PER LITER FOR EACH COLLECTION** - CLINCH RIVER 

COLLECTED MARCH 2 6  THROUGH AUGUST 2 6 ,  1974 

Fbrch 26 
Tow 

(No./ l )  

March 27 
Pump 

(No. / l )  

May 29 
Tow 

(No./ l )  

May 29 June 27 June 27 
Pump 

(No./ l )  

Ju l y  23 
TOW 

(No./ l )  

Ju l y  23 
Pump 

(No./ l )  

Aug. 26 
Tow 

(No./l) 
pump Tow 

(No./ l )  (No. / l )  Species 

ARTHROPODA 

Imnature Bosmina l o n q i r o s t r i s  

Bosmina l ona i  r o s t r i s  

Chydorus sp. 

Pleuroxus sp. 

Ceriodaphnia r e t i c u l a t a  

Oaphnia ambigua 

Oaphnia parvula 

Oaphnia re t rocurva 

Moina m i  c rura  

Scapholeberis kingi 
Leptodora k i n d t i  i 

Oiaphanosoma leuchtenberg ianm 

Calanoid copepodids ( imnature) 

Oiaptomus p a l l  idus  

Oiaptomus ( r e i g h a r d i )  

Cyclopoid copepodids ( imnature) 

Cyclops bicuspidatus thomasi 

Cyclops ve rna l i s  

Eucyclops agilis 
bsocyc lops  edax 
Ergas i lus  sp. 

Harpact ico id  copepods 

E lapho ide l la  bidens coronata 

Naupl i i 

Chaoborus sp. 

(Continued) 
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TABLE 2--QUESTION C7 (Continued) 

Species 

ROT1 FEW. (Continued) 

Monostyla ( l u n a r i s ? )  

Monos t y l a  quadridentata 

Monos t y l  a quadrata 

Cephalodel l a  sp. 

N o t m t a  sp. 

Ploesoma sp. 

Ploesom truncatum -- 
Polyar thra  do l ichoptera  

Po lyar thra  

Po lyar thra  spp. (E + v u l q a r i s )  

Po lyar thra  vu lga r i s  

Synchaeta (pect inata?)  

Synchaeta spp. 

F i l i n i a  long iseta  

F i l i n i a  long isp ina 

Pompholyx su l ca ta  

Testud ine l la  patina 

Trichocerca c y l  i n d r i  ca 

Tr ichocerca mu1 t i c r i n i s  

T r i  chocerca s i m i  1 i s  

Tr ichocerca sp. 

Bde l l o i d  r o t i f e r  

Habrotrocha sp. 

TARDIGRAM 

Tota l  

March 26 March 27 May 29 May 29 June 27 June 27 July 23 Ju ly  23 Aug. 26 
Tow pump T w  pump Tow Pump Tow Pump Tow 

(No./ l )  (No./ l )  {No./l,! N o .  ( N o . / l l  (No./l) ~ o . 1  j~o.11)  { ~ o . / l )  

*Each pump sample i s  a composite o f  two. 2-minute pumpings, the water be ing s t ra i ned  through a No. 20 p lankton net.  Surface, 
mid-depth and bo t t an  samples were c o l l e c t e d  a t  each s t a t i o n .  Each v e r t i c a l  tow sample was c o l l e c t e d  us ing a No. 20 mesh, 
one-ha l f  meter p lankton n e t  w i t h  attached i n s i d e  and outs ide f l ow  meters. 

-The values i n  t h i s  t a b l e  represent t he  m a n  number. o f  organisms o f  each species co l l ec ted  a t  a l l  sampllng s t a t i o n s  du r i ng  
one f i e l d  t r i p .  



QUESTION C 8  

Discuss t h e  adequacy o f  us ing  o n l y  g i l l  ne ts  and e l e c t r o -  

shocking methods f o r  f i s h  surveys (p. 6.1-20). 

RESPONSE 

Methods f o r  f i s h  surveys have r e c e n t l y  been reviewed by the  IBP") and 

by t h e  EPA. Both reviews , recognize t h a t  a l l  sampling gear i s  s e l e c t i v e  

because o f  t h e  e f f i c i e n c y  o f  t h e  gear and t h e  v a r i e t y  o f  h a b i t a t s  

sampled. It should a l s o  be noted t h a t  t h e  e f f i c i e n c y  o f  c o l l e c t i n g  

gear f o r  a  p a r t i c u l a r  species may vary  i n  d i f f e r e n t  h a b i t a t s .  (2 )  

Sampling gear can be c l a s s i f i e d  as e i t h e r  passive o r  a c t i v e .  A c t i v e  

methods a r e  recognized as the  l e a s t  s e l e c t i v e  method o f  sampling f i s h .  (2 )  

The s e l e c t i v i t y  o f  t h e  gear can be analyzed i n  terms o f  t h ree  components: 

(1 )  c h a r a c t e r i s t i c s  o f  t he  gear; ( 2 )  f i s h  behavior and (3 )  d i f f e rences  

i n  f i s h  d i s t r i b u t i o n .  ~ i c k e r "  ) suggests t h a t  two sampl i n g  methods a re  

necessary t o  determine t h e  s e l e c t i v i t y  o f  the  gear used i n  a f i s h  survey. 

G i l l  n e t t i n g  and e lec t roshock ing  were chosen f o r  use i n  t he  base l ine  

s tudy  because use o f  mixed g i l l  nets ,  as o u t l i n e d  i n  t h e  ER on page 6.1-20, 

i s  a passive method t h a t  prov ides a more n e a r l y  equal p ropo r t i on  o f  f i s h  

from a wide range o f  s izes" )  and use o f  e lec t roshock ing  i s  an a c t i v e  

method t h a t  prov ides the  l e a s t  s e l e c t i v i t y  f o r  f i s h  sampling. ('1 con- 

s i d e r a t i o n  o f  environmental f ac to rs  i n  t he  C l i nch  R ive r  i n  t he  v i c i n i t y  

o f  t h e  S i t e  a l so  c o n t r i b u t e d  t o  t h e  type  o f  sampling gear used. Steep 

1. Methods f o r  Assessment o f  F i s h  Populat ion i n  Fresh Waters, I n te rna -  
t i o n a l  B i o l o g i c a l  Programme, 7 May1 ebone Road, London NW I, 1971 . 

2. B i o l o g i c a l  F i e l d  and Laboratory Methods f o r  Measuring t h e  Q u a l i t y  
o f  Surface Waters and E f f l uen ts ,  EPA Nat iona l  Environmental Research 
Center, A n a l y t i c a l  Q u a l i t y  Contro l  Laboratory,  C i n c i n n a t i ,  Ohio, 1973. 



- 

1 

banks and numerous sunken logs prevented the use o f  se in ing gear. Baited 

hoop nets were used t o  sample populations i n  the r i v e r  channel i n  Sep- 

tember bu t  no f i s h  were caught. 

The ob jec t i ve  o f  the basel ine survey was t o  determine the species present 

and the r e l a t i v e  abundance o f  these species. With t h i s  ob jec t i ve  i n  

mind there  i s  no reason t o  be l ieve t h a t  other sampling methods would 

supply be t t e r  estimates o f  the Cl inch River f i s h  populations. 



QUESTION C9 

Provide j u s t i f i c a t i o n  f o r  sampling ichthyoplankton on ly  

near the bottom o f  the  r i v e r  (p. 6.1-22). 

RESPONSE 

The o b j e c t i v e  o f  t he  ichthyoplankton basel ine sampling program was t o  

determine areas where f i s h  eggs and la rvae may be concentrated i n  the 

v i c i n i t y  o f  t he  CRBRP S i t e .  

Three types o f  f i s h  eggs t h a t  may poss ib ly  occur i n  t h i s  area are  

demersal , semi buoyant and buoyant. Most freshwater f i s h  l a y  demersal 

o r  semi buoyant eggs. A1 though attached demersal eggs would most 1 i k e l y  

n o t  be sampled by bottom ne t t i ng ,  t h i s  method does prov ide est imates o f  

t he  number o f  semibuoyant eggs present i n  the  r i v e r .  Buoyant eggs would 

bes t  be sampled near the  surface, b u t  these eggs a re  n o t  a comnon f resh-  

water type. 

Observation o f  t he  r i v e r  suggests t h a t  because o f  the l ack  o f  shal low 

areas, very l i t t l e  spawning occurs i n  the  C l i nch  R iver  i n  the  area o f  

t he  S i te .  As shown i n  the  two attached tables,  Tables 1 and 2 (Ques- 

t i o n  C9), eggs recovered by bottom n e t t i n g  were most numerous i n  the  

May t o  June per iod  and no s i g n i f i c a n t  d i f fe rences were observed between 

t ransect  locat ions .  Because o f  t he  s c a r c i t y  o f  nes t ing  s i t e s ,  t h e  abun- 

dance o f  eggs i n  spr ing  and the  uni form d i s t r i b u t i o n  o f  eggs, i t  i s  

f e l t  t h a t  t h i s  sampling method has adequately est imated the  p o t e n t i a l  

egg product ion i n  the  C l i nch  R iver  a t  the  S i t e .  

During the  preoperat ional  and operat ional  mon i to r ing  programs, sampling 

s ta t i ons  w i l l  be located i n  the  shal low water areas adjacent t o  the  banks. 
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TABLE 2--QUESTION C9 

EGES 

Fer t i  1 i zed 

Unfert i  1 i zed 

LARVAE 

Perci dae 

Location 

ES6S 

Fer t i  1 ized 

Unfer t i l ized 

LARVAE 

Clupeidae 

F I S H  EGGS AND LARVAE - STATIONARY NETTING* 

ENUMERATION PER SAMPLING STATION - CLINCH RIVER 

COLLECTED MARCH 28 - AUGUST 29, 1974 

Transct  1- Trrnsect 2- T r a n s ~ t  3- Transect 4- Transect 5- 
Station 3 Station 3 Station 3 Station 3 Station 3 
No. No. 0. No. 0. 

Counted NO .m3 Counted NO. m 3  C o k e d   NO.^ Counted  NO.^^ C o k e d  NO ./m3 

Poplar Springs Creek* Caney Creek* 
No. No. 

Counted NO ./m3 Counted no./m3 

+Samples were collected one foot above the bottom using a 1,000 micron mesh, one-half meter diameter plankton net with attached 
inside and outside flow meters. For each sample the net was placed i n  a stationary posit ion facing upstream fo r  ten minutes. 

Wid-depth tow samples were obtained w i n g  a slow speed tow on Apr i l  18, June 2 and June 26 and August 29,  1974. 



i 

QUESTION C10 

Discuss the e f fec t iveness  o f  us ing  a  1,000 p mesh ich thyo-  

p lankton ne t .  W i l l  a  s i g n i f i c a n t  p o r t i o n  o f  the  eggs 

pass through the  n e t  (p. 6.1-22)? 

RESPONSE 

A 1,000 p mesh ichthyoplankton n e t  i s  moderately e f f e c t i v e  f o r  sampling 

f i s h  eggs and q u i t e  adequate f o r  sampling f i s h  la rvae.  

Most common f r e s h  water f i s h  l a y  adhesive, demersal eggs which when 

r e c e n t l y  spawned would adhere t o  each o ther  and would be caught as a  

c l u s t e r  of eggs. Some species such as the  channel c a t f i s h ,  s t r i p e d  

bass, sauger, carp and drum l a y  eggs which a r e  l a r g e  enough t o  be 

r e t a i n e d  by t h i s  ne t .  (1 1 
' )  

I t  must be noted t h a t  c o l l e c t i o n s  made w i t h  t h i s  s i z e  sampling n e t  have 

demonstrated t h a t  egg abundance i s  g rea tes t  i n  t he  r i v e r  i n  l a t e  May and 

e a r l y  June. The r i v e r  has been shown t o  be a  poor area f o r  f i s h  l a rvae  

because o n l y  one sauger l a r v a  was c o l l e c t e d  i n  the  r i v e r  dur ing  the  

sampling per iod.  Dur ing t h i s  pe r iod  several  l a r vae  were c o l l e c t e d  a t  

t he  mouths o f  Caney and Poplar Springs Creeks. This  d i s t r i b u t i o n  o f  

eggs and l a rvae  supports the  view t h a t  the  C l i nch  R ive r  i n  the  area o f  

t h e  S i t e  i s  n o t  a  major nursery ground f o r  f i s h  species c o l l e c t e d  du r ing  

t h e  base l ine  survey. The 1,000 p mesh n e t  has adequately charac ter ized 

the f i s h  egg and l a r v a l  popu la t ion  o f  the C l i nch  R iver  according t o  the  

s ta ted  purpose o f  the  basel ine survey. 

During the  preoperat ional  and opera t iona l  mon i to r ing  programs ichthyo-  

p lankton w i l l  be sampled w i t h  a  794 p mesh net .  

1  . Scot t ,  W. B. , and Crossman, E. J . , Freshwater Fishes o f  Canada, 
B u l l e t i n  184, F i she r ies  Research Board o f  Canada, Ottawa, 1973. 

.- 



QUESTION C11 

Provide i n fo rma t ion  support ing the  statement, "Co l lec ted  

data cha rac te r i ze  the  area as being a t y p i c a l ,  f a i r l y  

c lean f l ow ing  system (p. 2.7-65). " 

RESPONSE 

Data c o l l e c t e d  by the  aquat ic  base l ine  survey f o r  the  pe r iod  o f  March 

1974 through May 1975 has been presented i n  Sect ion 2.7.2 o f  the ER. 

Ana lys is  o f  t h i s  data i nd i ca tes  t h a t  i n  terms o f  species t h i s  area of I 
the C l i nch  R iver  i s  t y p i c a l  o f  o ther  East Tennessee r i v e r  communities. 

No rare ,  endangered o r  unusual species have been i d e n t i f i e d  from the  

S i t e  l o c a t i o n .  Analys is  o f  data repor ted  by WESD consul tants who are  

fami 1 i a r  w i t h  b i o l o g i c a l  communities i n  the eas t  Tennessee area i n d i c a t e  

t h a t  t he  successional t rends i n  species abundance observed a t  the  S i t e  

a r e  common f o r  o ther  r i v e r s  i n  t he  TVA system. (1  92) 

Resul ts  o f  water q u a l i t y  data and the  use o f  benth ic  i n d i c a t o r  organisms 

i n  Sect ion 2.7.2 o f  the  ER support the  conclus ion t h a t  t he  C l i nch  River  

i n  t he  v i c i n i t y  o f  t he  S i t e  i s  f a i r l y  c lean a t  the  present  t ime. 

Chironomid l a rvae  have been used as i n d i c a t o r  organisms , ( 3 )  and t h e  

presence o f  i n t o l e r a n t  l a rvae  prov ide  f u r t h e r  evidence t h a t  t he  C l i nch  

R iver  i n  t he  area o f  t he  S i t e  can be charac ter ized as c lean water w i t h  

l i t t l e  organic contaminat ion. ( 4  

1 . L e t t e r ,  Bunt ing , D. , Univers i  ty o f  Tennessee, Knoxvi 11 e, Tennessee, 
t o  V a l i u l i s ,  G., WESD, J u l y  6, 1974. 

2. Personal Communication, Find1 ey , D., Aus t i n  Peay S ta te  Un ive rs i t y ,  
C l a r k s v i l l e ,  Tennessee, t o  V a l i u l i s ,  G., WESD, J u l y  2, 1974. 



3. Mason, W. T., Chironomidae (Diptera) as Biological Indicators of 
Water Qual i ty, presentation given at symposium on "Organisms and 
Biological Communities as Indicators of Environmental Quality" at 
Center for Tommorrow, Ohio State University, Columbus, Ohio, 
March 25, 1974. 

4. Biological Field and Laboratory Methods for Measuring the Qual i ty 
of Surface Waters and Effluents, EPA National Environmental Research 
Center, Analytical Quality Control Laboratory, Cincinnati, Ohio, 
1973. 



QUESTION C12 

Provide information on the sampling frequency in the 

limnological monitoring program during the preconstruction- 

construction phase of preoperational monitoring and the 

location of stations and transects (6.1.1.2.2). 

RESPONSE 

See revised Section 6.1.1.2.2 under "Limnological". 



-. - 

QUESTION C13 

Provide information on how and when juvenile and adult 

fish wi 1 1  be sampled during preoperational monitoring 

(construction phase) (6.1.1.2.2). 

RESPONSE 

No sampling is planned during the preconstruction and construction 

phases. Generally, turbidity and siltation resulting from construction 

are temporary and documentation of fish avoidance of these effects is 

unnecessary. These effects are further discussed in response to 

Question C14. Sampling of juvenile and adult fish will comence two 

years prior to plant operation to reestablish a baseline on which to 

assess operational effects. 



QUESTION C14 

Provide the r a t i o n a l e  f o r  no t  sampling f i s h  i n  the  areas 

o f  excessive s i l t a t i o n  and t u r b i d i t y  dur ing  construct ion.  

C i t e  the  short- term and long-term e f f e c t s  o f  increased 

t u r b i d i t y  and s i l t a t i o n  on f i s h  and f i sh - food  organisms 

(6.1.1.2.2). 

RESPONSE 

F ish  are known t o  avoid areas o f  h igh  t u r b i d i t y  i f  they can. In addi- 

t i o n ,  h igh  t u r b i d i t i e s  a re  usua l l y  of sho r t  du ra t i on  which makes i t  

d i f f i c u l t  t o  sample f i s h  t o  f i n d  o u t  whether o r  n o t  they are  avoid ing 

t u r b i d  areas. Therefore, we do no t  p lan  t o  conduct any s tud ies  t o  

determine the  e f f e c t s  o f  t u r b i d i t y  on the  f i s h  populat ion.  

S i l t a t i o n  e f f e c t s  should be most pronounced i n  the  shal low water over- 

bank areas immediately downstream o f  any const ruc t ion .  Through a e r i a l  

photography and r i v e r  bottom topography measurements, the  acreages which 

are e f fec ted  by s i l t a t i o n  can be determined. This w i l l  a l l ow  documen- 

t a t i o n  o f  any h a b i t a t  changes which might  r e s u l t  from const ruc t ion  

s i l t a t i o n .  

The short- term and long-term e f f e c t s  o f  construct ion,  s p e c i f i c i a l l y  

t u r b i d i t y  and s i  1 t a t i o n ,  have been discussed i n  Chapter 4.0 o f  t he  ER, 

s p e c i f i c a l l y  on pages 4.1-5, 4.1-13, 4.2-3 and 4.2-5. Those discussions 

i n d i c a t e  t h a t  t u r b i d i t y  and s i l t a t i o n  e f f e c t s  of cons t ruc t i on  w i l l  be 

minimized and w i l l  be o f  short- term durat ion.  



QUESTION C15 

Discuss f u r t h e r  the  adequacy o f  the pe r fo ra ted  p ipe  

i n take  f o r  n o t  impinging f i s h  o r  r i v e r  debr is .  Est imate 

the  expected frequency o f  c lean ing  t h e  pipes by back- 

f lushing.  Describe the  means t o  be used f o r  determin ing 

when t h e  pipes are clogged and the  ex ten t  o f  f i s h  impinge- 

men t. Give references (5.1 .4). 

RESPONSE 

F ish  Pro tec t ion .  I n  a convent ional i n t a k e  s t r u c t u r e  the f i s h  may be 

trapped i n  a conf ined waterway lead ing  t o  water screens. This  cannot 

happen i n  the case o f  the pe r fo ra ted  p ipe  i n take  due t o  i t s  l o c a t i o n  

offshore, surrounded on a l l  s ides by t h e  r i v e r .  The i n l e t  approach 

v e l o c i t i e s  are very low and become too  small t o  measure w i t h i n  inches 

from the  face o f  the  per fo ra ted  pipe. I n  add i t i on ,  the r i v e r  cu r ren t  

passing t h e  pe r fo ra ted  p ipe w i l l  normal ly  tend t o  c a r r y  f i s h  away from 

the  i n take  area. 

Only f i s h  coming i n  ac tua l  contac t  w i t h  the  p ipe,  w i l l  be exposed t o  any 

danger. The p r o b a b i l i t y  o f  t h i s  occurrence i s  low. The average ne t  

v e l o c i t y  through the  pe r fo ra t i ons  i s  below 0.3 fps  (both pipes i n  

opera t ion)  and, from ac tua l  model t e s t s  f o r  another p ro jec t ,  t he  v e l o c i t y  

3/4" away from the  pe r fo ra ted  p ipe  i s  expected t o  be on l y  3/5 o f  0.3 fps  

o r  0.12 fps.  Because o f  t h i s  extremely low v e l o c i t y  adjacent t o  t he  

pe r fo ra ted  face o f  the  i n l e t  pipe, the f i s h  can e a s i l y  swim away even 

when they come c lose t o  the  pipe. 

Model t e s t s  have shown t h a t  t h e  i n l e t  v e l o c i t y  through the  pe r fo ra t i ons  

can be made un i fo rm i f  an i n n e r  pe r fo ra ted  sleeve i s  i n s e r t e d  as pro- 

posed f o r  t h i s  p r o j e c t .  Thus, there  w i l l  be no l o c a l  h igh  v e l o c i t i e s  

as are  common w i t h  convent ional screening methods. 
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P ro tec t i on  from Debris Impingement. The very low v e l o c i t i e s ,  n o t  mea- 

surable w i t h i n  inches o f  the pipe, w i l l  n o t  on l y  reduce f i s h  damage, 

b u t  a re  a l so  expected t o  keep debr is  impingement over the  pe r fo ra t i ons  

t o  a  minimum. 

As was done r e c e n t l y  f o r  another s i m i l a r  p r o j e c t  u t i l i z i n g  t h i s  type o f  

in take,  a  model s tudy w i l l  be performed t o  determine t h e  bes t  method o f  

hand l ing  l a r g e  debr is  which might tend t o  hang up o r  damage the  i n l e t  

f a c i l i t y .  P r o t e c t i v e  dolphins o r  d e f l e c t i o n  devices may be provided. 

The model t e s t s  w i l l  a l so  i n v e s t i g a t e  movement o f  bottom sediment as a  

r e s u l t  o f  r i v e r  f l ow  pas t  d e f l e c t i o n  devices, i f  any, and t h e  i n l e t  

f a c i l i t y .  The r i v e r  bottom w i l l  be s t a b i l i z e d  by r i p  rap  i f  necessary 

t o  avo id  sedimentat ion o f  the pe r fo ra ted  sect ion.  

Clear ing o f  the  pipes by back f l u s h i n g  w i l l  be done as requi red.  1 
Means f o r  Measuring Pipe Clogging. To determine the ex ten t  o f  blockage ) 
of t he  pe r fo ra ted  sect ions, p rov is ions  w i l l  be made t o  measure the  water 

l e v e l  d i f f e r e n t i a l  between the  r i v e r  and pump w e l l .  A guage i n  the  con- 

t r o l  room and another guage a t  the  pump s t r u c t u r e  w i l l  i n d i c a t e  t h i s  

d i f f e r e n t i a l .  When t h e  water l e v e l  d i f f e r e n t i a l  reaches a  predetermined 

l i m i t ,  an alarm w i l l  sound i n  the c o n t r o l  room t o  i n d i c a t e  unacceptable 

b l  ockage. 



QUESTION C16 

Discuss t im ing  of those const ruc t ion  a c t i v i t i e s  which 

are p e r t i n e n t  t o  aquat ic  organisms' reproduct ion and 

migra t ion  cycles. 

RESPONSE 

Construct ion a c t i v i t i e s  which may have an impact on t h e  aquat ic  environ- 

ment are the  const ruc t ion  o f :  (1)  i n l e t  pipe; (2 )  discharge pipe; and 

( 3 )  barge f a c i l i t i e s .  

S ign i f i cance  of const ruc t ion  impact i s  r e l a t e d  t o  t h e  area a f fec ted,  t h e  

precautions taken and the  t i m i n g  o f  these a c t i v i t i e s .  As s ta ted  i n  

Sect ion 4.1 of the  ER, on l y  a small area o f  the  r i v e r  w i l l  be in f luenced 

by t h e  b u i l d i n g  o f  t he  i n l e t  and discharge pipes. Considerably more 

area may be impacted by t h e  const ruc t ion  of barge unloading f a c i l i t i e s .  

I n  a l l  cases cofferdams and f i l l  w i l l  be used t o  minimize the  e f f e c t  o f  

s i l t a t i o n .  

Timing could s i g n i f i c a n t l y  i n f l uence  the  impact o f  cons t ruc t i on  a c t i v i t i e s .  

Because o f  t h e  n a t u r a l  h igh  s i l t  loads i n  l a t e  w i n t e r  and e a r l y  sp r ing  

a d d i t i o n a l  small amounts o f  s i l t  from const ruc t ion  a c t i v i t i e s  would no t  

i n t e r f e r e  w i t h  aquat ic  organism reproduct ion and m ig ra t i on  cycles. 

Summer and f a l l  const ruc t ion  a c t i v i t i e s  would e f f e c t  on l y  small l o c a l  

sedentary populat ions. The greates t  impact would come i f  const ruc t ion  

a c t i v i t i e s  caused extreme eros ion dur ing  the  sp r ing  m ig ra t i on  and spawn- 

i n g  o f  the most common game f i s h  species. Even t h i s  e f f e c t  would be 

l o c a l i z e d  and would no t  a f f e c t  t h e  t o t a l  r i v e r  so t h a t  t h e  impact on 

aquat ic  species would no t  be extensive o r  permanent. 

The exact  schedule f o r  const ruc t ion  a c t i v i t i e s  has n o t  been es tab l ished 

b u t  an e f f o r t  w i l l  be made t o  schedule these a c t i v i t i e s  so as t o  m i t i g a t e  
\ t h e i  r environmental impact. 



QUESTION C17 

Sta te  the an t i c ipa ted  i n t e r n a l  v e l o c i t i e s  f o r  t he  per- 

f o ra ted  pipes o f  t h e  in take s t ruc tu re .  Are there  any 

dead spaces and/or v e l o c i t i e s  1 ow enough t o  a1 1 ow 

Corbicula larvae t o  s e t t l e ?  

RESPONSE 

Corbicula i n f e s t a t i o n  and any o ther  p o t e n t i a l  bu i ldup o f  organisms o r  

debr is  on t h e  i n s i d e  the  per fora ted p ipe  i n l e t  sect ions w i l l  be assessed 

as fo l lows:  

The t o t a l  head loss  between the r i v e r  and t h e  i n s i d e  of the 

pump s t r u c t u r e  w i l l  be cont inuously measured by automatic 

moni tor ing equipment. When t h i s  head loss  reaches a desig- 

nated value, t o  be determined i n  t h e  f i e l d ,  t h e  i n l e t  

sect ions w i  11 be backwashed using the  procedures described 

i n  the r e p l y  t o  Quest ion C18. I t  i s  a l so  poss ib le  t h a t  

backwashing w i l l  be done on a regu la r  basis, say once per  

s h i f t ,  s imply as a r o u t i n e  maintenance procedure whether 

requ i red  by head loss  o r  not .  

2. During t h e  f i r s t  year  o f  operat ion, pe r iod i c  inspect ions 

w i l l  be made o f  t he  sur face cond i t i on  o f  t h e  per fora ted 

p ipe  by scuba d ivers .  Some o f  these inspect ions w i l l  be 

t imed t o  match those seasons i n  which Corbicula can be 

expected t o  cause t h e  most t roub le .  

3. A t  l e a s t  once i n  the  f i r s t  year  o f  operat ion, a t  a t ime 

when Corbicul a i n f e s t a t i o n  might  reasonably be expected, 

one o r  more sect ions o f  the per fora ted i n l e t  w i l l  be re-  

moved and inspected t o  determine the e f fec t iveness o f  

p a i n t i n g  and t h e  need, i f  any, f o r  ad jus t i ng  maintenance 

procedures. 
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QUESTION C18 

Provide d e t a i l e d  in format ion  and i l l u s t r a t i o n s  on t h e  

maintenance o f  the  per fora ted pipes. Do they come 

apart  i n  sect ions? I f  so, how w i l l  t h a t  be accomplished 

and how la rge  are t h e  sect ions? What are the  procedures 

t o  be taken i n  the  event Corbicula causes c logging pro- 

blems w i t h  the  pipes? 

RESPONSE 

Maintenance of t h e  per fora ted p ipe  sect ions w i  11 normal ly  be accompl ished 

i n  th ree stages as fo l lows:  

1. Water backwashing as a normal operat ing procedure; 

2. In-p lace sur face c leaning by a scuba d iver ;  and 

3. Removal o f  per fora ted p ipe  sect ions.  

Backwashing i s  accomplished by c los ing  the  gate provided a t  the  pump 

s t r u c t u r e  end of each lead- in  pipe. With one of the  two pipes thus 

closed o f f  and t h e  o ther  p rov id ing  water t o  the  pumps, the  backwash 

valve i s  opened and a substant ia l  p a r t  o f  t h e  pump f l o w  i s  discharged 

back through the gated pipe. The amount o f  f l ow  used f o r  t h i s  purpose 

can be regulated by t h e  backwash valve. B r i e f  reduct ion  of f low t o  the  

p l a n t  w i l l  n o t  i n t e r f e r e  w i t h  p l a n t  operat ions. The backwash water i s  

expected t o  f l u s h  any loose mater ia l  t h a t  may be b lock ing  the  per fora-  

t i ons .  Experience w i t h  o the r  per fora ted p ipe  i n l e t s  has i nd i ca ted  t h a t  

backwash i s  seldom necessary. 

In-p lace sur face c leaning of t he  p ipe  w i l l  be done by a scuba d i v e r  i f  

and when necessary. The ou te r  surfaces o f  t he  p ipe  can be wirebrushed 

o r  otherwise scrubbed t o  remove any encrustat ions which may have developed. 



A t  normal low water, the  top  o f  the per fora ted sect ions are approximately 

10 f e e t  below t h e  water surface. 

For major maintenance, repa in t i ng  and repa i r ,  each o f  the  f o u r  i n d i v i d u a l  

per forated p ipe  sect ions can be removed wi thout  i n t e r f e r i n g  w i t h  the  

operat ion o f  the  o ther  th ree sect ions. On removal o f  any p ipe  sect ion,  

a l i g h t  blank f lange w i l l  be placed over t h e  open end. Simple p i n  

connectors w i l l  be incorporated i n t o  the  design p rov id ing  t h e  c a p a b i l i t y  

f o r  easy disconnect and removal by a scuba d iver .  The e n t i r e  sec t i on  

can then be l i f t e d  t o  a barge by a small h o i s t .  

Maintenance can be done on the  barge o r  on shore. The e n t i r e  per fora ted 

p ipe  sec t i on  has been designed f o r  easy disassembly. F i r s t ,  the nose cone 

i s  removed by unbol t ing,  then the  i nne r  sleeve can be s l i pped  out. Each 

sec t ion  i s  s i x  f e e t  long and w i l l  weigh about 2,100 pounds, i nc lud ing  

t h e  nose cone. 

Although i t  i s  expected t h a t  on l y  one o f  the f o u r  sect ions a t  a t ime w i l l  

be removed, the system can operate a t  f u l l  f low w i t h  on ly  two sect ions 

func t i on ing  and a t  h a l f  f low w i t h  on ly  one sec t ion  opera t ing  w i thou t  

exceeding t h e  very low i n l e t  v e l o c i t y  l i m i t a t i o n s .  The design i s  thus 

very conservat ive. 

Lead-in pipes w i l l  normal ly requ i re  no maintenance, however these pipes 

w i l l  be ch lor ina ted,  as required, f o r  con t ro l  o f  any growth. 
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QUESTION C19 

Provide in format ion on how any Corbicula problems w i l l  

be assessed. W i l l  scuba d i ve rs  be used? W i l l  t here  be 

r o u t i n e  maintenance checks du r ing  the  spawning season and 

p lank ton i c  stages o f  the Corbicula la rvae? I f  so, 

p rov ide  procedures. 

RESPONSE 

The pe r fo ra ted  p i p e  i n l e t  w i l l  be designed f o r  a  maximum f l o w  v e l o c i t y  

o f  0.5 fps through the  pe r fo ra t i ons  i n  t he  ou te r  face. The low maximum 

v e l o c i t y ,  establ  ished f o r  f i s h  p ro tec t i on ,  w i l l  occur when one 1  ead-in 

p ipe  t o  the  pump s t r u c t u r e  i s  c losed down (i.e., du r i ng  backwashing) 

w i t h  system f low a t  t he  maximum design value o f  10,000 gpm. 

Model t e s t s  f o r  a  s i m i l a r  design have shown t h a t  a  nea r l y  un i fo rm i n f l o w  

v e l o c i t y  w i l l  be achieved along t h e  l eng th  o f  t he  pe r fo ra ted  sec t ion .  

I t  i s  expected t h a t  f o r  normal operat ion both l ead - in  pipes w i l l  be 

func t i on ing  where f lows o f  l ess  than 10,000 gpm per  p ipe  w i l l  be the  r u l e .  

I f  t h e  f l o w  i s  on l y  5,000 gpm and a l l  per fo ra ted  sect ions are i n  opera t ion  

the v e l o c i t i e s  through t h e  pe r fo ra t i ons  w i l l  drop t o  one qua r te r  of those 

v e l o c i t i e s  s e t  f o r t h  above. 

The f l o w  v e l o c i t y  w i l l  i nc rease t o  3.4 fps through the  inner  pe r fo ra t i ons .  

As the  water passes from the  ou te r  face through t h e  i nne r  sleeve t o  t h e  

The i nne r  p ipe  sleeve, w i t h  a  t o t a l  open area o f  on l y  7 percent, w i l l  

have l a r g e  areas o f  unperforated sur face across which t h e  l o c a l  v e l o c i t i e s  

main l e a d - i n  pipe, the  average v e l o c i t y  w i l l  drop t o  approximately 2.3 fps .  

The flow i n  the  24-inch diamter l e a d - i n  p ipe  from the  i n l e t  t o  t he  pump 

s t r u c t u r e  w i l l  have a  maximum average v e l o c i t y  o f  approximately 8 fps. 
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w i l l  be very low as the  water  passes from the  outer  pe r fo ra t i ons  through 

the  i n n e r  pe r fo ra t i ons .  Other r e l a t i v e l y  dead spaces w i l l  be encountered 

a t  the po in t s  where the removable per forated sect ions meet t he  f i x e d  pipe. 

A t  those po in t s  where t h e  p ipe  s i z e  changes from 30 inches t o  36 inches, 

there  may be l o c a l  eddies a t  the  shoulder.  I 
S u f f i c i e n t  in format ion i s  n o t  a v a i l a b l e  t o  know f o r  c e r t a i n  t h a t  Corbicula 

w i l l  be present and s e t t l e  i n  the  low v e l o c i t y  p ipe  sect ions.  Accordingly,  

several  design features are  being i nves t i ga ted  t o  preclude the develop- 
I 

ment o f  t he  problem. These are  as f o l l ows :  

1. Ch lo r i na t i on  o f  the lead- in  pipes. Provis ions are  being 

made t o  i n j e c t  c h l o r i n e  i n t o  the  space between the  o u t e r  

pe r fo ra ted  p ipe  and the  i n t e r n a l  s leeve should i t  become 

necessary. 

2. Pa in t i ng  o f  a1 1  surfaces o f  the  removable pe r fo ra ted  

sect ions w i t h  a n t i - f o u l i n g  pa in t ,  t o  con t ro l  both algae 

and Corbi cu l  a. Pa in t i ng  i s  p resen t l y  being i nves t i ga ted  

t o  determine s u i t a b i l i t y  o f  app l i ca t i on .  

3. Maintenance o f  t h e  pipes by scrubbing i n  p lace and by 

removal and recond i t i on ing  as described i n  t he  r e p l y  t o  

Quest ion C18. 



QUESTION Dl (NRC Letter, February 13, 1975) 

Provide the fol lowing additional information related to 

temperature and thermal stratification of the river 

(2.5.1.6, 2.7.2.3.5, 5.1). 

a. Describe the stratification expected for the flow 

condition that could result in water ,of the colder 

Clinch River entering the mainstream of the Tennessee 

River along the stream bottom while the warmer 

Tennessee River water flows upstream in the Clinch 

River past the Site (2.5.1.6). 

b. Provide additional data measured at or near the Site 

for all seasons to indicate the degree of stratifi- 

cation in the river throughout the year. Discuss 

possibilities for stratification during periods of 

no river flow, and provide data to support the 

discussion. 

c. If available, supply river temperature data at or 

near the Site during the 1966 and 1967 extended 

periods of no flow from the Me1 ton Hi 1 1 Dam (5.1 ) . 

RESPONSE 

guestion Dla 

Primarily because of the submerged withdrawal from Norris Dam, the temp- 

erature of the Cl inch River is generally colder than either the Tennessee 

River or the Emory River which joins the Clinch at CRM 4.4. The heated 

effluent and the intake arrangement at the TVA Kingston Steam Plant at 
mile 2.5 on the Clinch River add further complication to the thermo- 

hydrodynamics of the lower reaches of the Clinch River. When Me1 ton Hi1 1 
Dam (CRM 23) has substantial discharge (i .e., 10,000 cfs or greater), 



v e l o c i t i e s  o f  more than a h a l f  f o o t  per second are t y p i c a l  along the 

C l i nch  R iver  below the dam and l i t t l e  s t r a t i f i c a t i o n  e x i s t s  because o f  

t he  v e r t i c a l  mixing. However, dur ing  per iods o f  low f low,  the  C l inch 

R iver  may become s t r a t i f i e d  i n  i t s  lower reaches and because o f  t he  low 

densimetr ic  Froude numbers the  warmer surface waters may move s lowly  

upstream. Conceivably, i f  there were extended per iods o f  l i t t l e  o r  no 

f l o w  through Melton H i l l  Dam, the  warn surface water could reach the  

CRBRP S i t e  a t  CRM 16. Factors i n f l uenc ing  t h i s  upstream penet ra t ion  

inc lude the  d i f f e rence  i n  dens i ty  between the  two water masses, A- t he  

dura t ion  o f  no-f low from Melton H i l l  Dam, na tu ra l  heat ing o r  cool ing,  

underwater topography and na tu ra l  r i v e r  turbulence such as generated by 

wind. The ex tent  o f  t he  upstream penet ra t ion  i s  expected t o  be greater  

i n  t h e  spr ing  and sumer.  

TVA has conducted several boat surveys t o  measure r i v e r  temperatures 

and v e l o c i t i e s  i n  the  v i c i n i t y  o f  t he  Kingston Steam Plant .  During two 

such surveys conducted under low-f low cond i t ions  i n  the  C l  i nch  River ,  

t he  upstream wedge o f  warm surface water was t raced and recorded. For 

the  June 1973 survey, there  had been no f l o w  through Me1 ton  H i l l  Dam 

since midnight  o f  t he  previous day and the  warn water wedge had pene- 

t r a t e d  upstream t o  approximately m i l e  6 o f  t he  C l i nch  R iver  as shown i n  

F igure  1 (Quest ion D la) .  V e l o c i t i e s  as we l l  as temperatures were recorded 

dur ing  the  J u l y  1973 survey. There had been no discharge through Me1 ton  

H i l l  Dam since 7:30 p.m. o f  t he  previous day. Results o f  t h l s  survey, 

shown i n  Figure 2 (Quest ion  la) , reveal a s l i g h t  upstream d r i f t  o f  the 

upper f i v e  f e e t  o f  t he  C l i nch  River .  When consider ing the  speed a t  which 

the  warm water wedge was moving upstream ( i .e . ,  approximately 0.1 f p s )  

and the fac t  t h a t  the  CRBRP S i t e  i s  10 m i les  f u r t h e r  upstream, these 

cond i t ions  must p e r s i s t  f o r  almost a week before the  wedge could penetrate 

t o  the  CRBRP S i t e .  

In a d d i t i o n  t o  the  boat surveys, temperature p r o f i l e s  a t  CRM 14.4 ( i  .e., 

1.6 m i les  downstream o f  the  CRBRP S i t e )  were measured once a month dur ing  



1974. These da ta  a r e  presented in  Figure 3 (Ques t ion  Dla) .  The June and 

Ju ly  readings revealed a s t r a t i f i e d  l aye r  l e s s  than f i v e  f e e t  deep which 

probably r e su l t ed  from diurnal  heat ing.  The mean d a i l y  flows f o r  t he  

s i x  days previous t o  these  two measurements range between 5,000 and 

7,000 c f s .  

Quest ion Dlh 

A more d e t a i l e d  response i s  included in  t h e  response t o  NRC l e t t e r  of 

April  23, 1975 ( see  page A1-164). 

Quest ion Dlc 

The d a i l y  maximum, m i n i m u m  and average water temperatures a t  Clinch River 

mile  21.6, during extended periods of  zero r e l e a s e  a t  Melton Hi l l  

Reservoir a r e  a s  fol lows:  

Date 

2/25/66 

2/26/66 

2/27/66 

2/28/66 

3/ 1/66 

3/ 2/66 

3/ 3/66 

3/ 4/66 

3/ 5/66 

3/ 6/66 

3/ 7/66 

3/ 8/66 

31 9/66 

311 0166 

311 1/66 

311 2/66 

Max. Min .  Aver. 

48 4 5 4 6 

48 44 4 6 

4 6 4 5 45 

47 45 46 

50 4 5 47 

51 4 5 47 

5 0 4 7 48 

5 1 48 49 

48 47 48 

47 4 5 4 6 

4 7 44 4 5 

48 4 3 4 5 

50 4 3 4 6 

51 44 46 

5 3 4 6 4 9 

5 2 4 5 48 

Date Max. 

3/13/66 55 

3/14/66 56 

Min .  

48 

49 

5 1 

51 

5 1 

5 0 

5 2 

50 

5 1 

5 2 

5 4 

52 

50 

Aver. 

5 0 

52 

52 

5 2 

53 

52 

53 

53 

55 

56 

5 8 

53 

5 4 

(Continued) 



Date Max. Min. Aver. Date Max. Min. Aver. 

5/ 1/67 63 6 2 6 3 5/ 5/67 64 6 0 62 

5/ 2/67 63 6 1 6 2 5/ 6/67 63 6 1 62 

51 3/67 65 6 1 63 5/ 7/67 63 6 2 62 

51 4/67 63 6 1 6 2 5/ 8/67 63 6 2 6 2 

ADDITIONAL INFORMATION REQUESTED IN NRC LETTER, APRIL 23, 1975 

Quest ion D l b  

Provide a d d i t i o n a l  data measured a t  o r  near t h e  s i t e  t o  

i n d i c a t e  the  degree o f  s t r a t i f i c a t i o n  i n  t he  r i v e r  under 

var ious  cond i t ions .  A l t e r n a t i v e l y ,  j u s t i f y  adapt ing the  

data measured 1.6 m i l e s  downstream o f  t he  s i t e  t o  modeling 

cond i t i ons  e x i s t i n g  a1 the  discharge. 

RESPONSE 

The response t o  t h i s  ques t ion  i s  based i n  some measure on the  r e s u l t s  o f  

the  U n i v e r s i t y  of Iowa, I n s t i t u t e  o f  Hydrau l i c  Research l abo ra to ry  model 

study of t he  CRBRP discharge; accord ingly ,  t h e  response t o  Quest ion D8 

should be read t o  o b t a i n  background i n fo rma t i on  f o r  t he  f o l  1 owing 

d iscussion.  

The C l i n c h  R ive r  may, i n  some cases, be the rma l l y  s t r a t i f i e d .  The 

quest ion r e l e v a n t  t o  t he  behavior of t h e  thermal plume, then, i s  what 

e f f e c t ,  i f  any, t he  ambient s t r a t i f i c a t i o n  w i l l  have on the  plume 

c h a r a c t e r i s t i c s .  The model data presented i n  connect ion w i t h  t he  response 

t o  Quest ion  D8 shows t h a t ,  i n  a l l  cases studied, t h e  heated e f f l u e n t  

r a p i d l y  mixes v e r t i c a l l y ,  so t h a t  beyond a s h o r t  d is tance from the  j e t  

o r i g i n  the  heated area extends from the  bed t o  t h e  water sur face.  I n  

so doing, t he  plume has overcome p ro to t ype  temperature d i f f e r e n t i a l s  



(between the e f f l u e n t  and ambient f l u i d s )  o f  up t o  46.8 degrees F. This 

leads t o  the conclusion t h a t  the jet- induced mixing eas i l y  could over- 

come a few degrees o f  ambient ve r t i ca l  temperature s t r a t i f i c a t i o n .  

To examine a very extreme and completely hypothetical case, i t  was 

assumed tha t  there was such a strong temperature gradient  a t  an e levat ion 

of 733 feet tha t  the thermal plume became completely "trapped" below 

t h i s  leve l .  This was accomplished i n  the model by lowering the water 

surface t o  t h i s  prototype elevat ion.  A model t e s t  then was made corre- 

sponding t o  t yp i ca l  summer temperature condit ions. Even i n  t h i s  extreme 

case, the length  of the plume t o  the 2 degrees F surface isotherm was 

less than 75 feet ,  and the prototype area enclosed w i t h i n  t h i s  isotherm 

was less than 500 square feet .  

The conclusions regarding the inf luence o f  s t r a t i f i c a t i o n  may be sum- 

marized as fo l lows: 

1 . The m i  x i  ng produced by the high ve loc i t y  j e t  can overcome 

any ambient s t r a t i f i c a t i o n  encountered i n  t h i s  r e l a t i v e l y  

shallow zone. The e f f l u e n t  s t i l l  w i l l  mix v e r t i c a l l y  

from bottom t o  top of the rece iv ing body i n  a r e l a t i v e l y  

short  distance, and therea f te r  w i l l  continue t o  mix 

l a t e r a l l y  w i t h  the rece iv ing f l u i d .  

2. Even i f  the plume were t o  become "trapped" by a steep 

temperature gradient  a t  a prototype e levat ion o f  733 feet ,  

i t  s t i l l  would be d i l u t e d  rap id l y  by ambient f l u i d ;  the 

2 degrees F isotherm would enclose an area of less than 

500 square f ee t  f o r  t yp i ca l  s u m r  temperature condit ions. 









QUESTION D2 

Discuss t h e  p o s s i b i l i t i e s  f o r  c logging o f  the  per- 

f o ra ted  in take  pipes under condi t ions o f  no-f low and 

h igh  debr is  i n  the r i v e r .  Comment s p e c i f i c a l l y  on 

the  s u s c e p t i b i l i t y  o f  the  i n take  s t ruc tu re  t o  c logging 

when la rge  q u a n t i t i e s  o f  leaves are l i k e l y  t o  en te r  

the  r i v e r  i n  the f a l l  season (3.4, 10.2). 

RESPONSE 

See page 10.2-13 o f  the CRBRP-ER. Debris removal i s  accomplished by 

flow reversa3 i n  the i n t a k e  p ip ing .  

See responses t o  Quest ion C15. 
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QUESTION D3 (NRC Le t te r ,  February 13, 1975) 

Provide lengths and diameters f o r  the per fora ted in take  

pipes (3.4). 

RESPONSE 

There are  two per fora ted p ipe  i n take  assemblies each w i t h  an o v e r a l l  

length  of approximately 24 fee t .  The perforated pipes have an outs ide  

diameter o f  2.5 fee t .  

ADDITIONAL INFORMATION REQUESTED I N  NRC LETTER, APRIL 23, 1975 

Sta te  the  diameter o f  the  inner  p ipe  on the  i n take  s t ruc-  

t u r e  (3.4). 

RESPONSE 
", 

i 
The inner  p ipe  on the  i n take  s t r u c t u r e  has a diameter of 2 ft., as 

shown on rev i sed  Figure 3.4-6. These dimensions w i l l  be sub jec t  t o  I 
change, however, pending t h e  r e s u l t s  o f  a hydrau l ics  study o f  t he  

i n take  system. 
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QUESTION D4 

Discuss environmental e f fec ts  dur ing the in take construct ion : 

amount of excavation, r i v e r  t u r b i d i t y ,  placement of spo i ls ,  

possib le hydrologic e f f ec t s  (4.2). 

RESPONSE 

Informat i  on on amount o f  excavation, r i v e r  t u r b i d i t y  , and placement of 
spo i l s  has been provided i n  Section 4.1.2.3 (Amendment 7). Addi t ional  

informat ion i s  ava i lab le  i n  the Pro jec t 's  A r w  Corps o f  Engineers 

permit appl icat ion.  No hydrological  e f f ec t s  are expected during the 

intake construct ion. 





QUESTION D5 

Provide t h e  f o l l o w i n g  a d d i t i o n a l  i n fo rma t ion  regarding 

r i v e r  v e l o c i t i e s :  

a. Discuss the  manner i n  which r i v e r  v e l o c i t i e s  used 

i n  the  plume analyses were computed (14.6). 

b. The cross-sect ional  area o f  t he  r i v e r  f o r  w i n t e r  low 

pool cond i t i ons  i s  g iven i n  Sect ion 14.6; p rov ide  

a d d i t i o n a l  values f o r  cross-sect ional  areas o f  t h e  

r i v e r  i n the v i c i n i t y  o f  t h e  discharge corresponding 

t o  summer f l ow  cond i t ions  o f  740 f e e t  MSL and 741 

feet  MSL (14.6). 

c. Provide a d d i t i o n a l  d e t a i l s  regarding r i v e r  v e l o c i t i e s  

i n  t he  v i c i n i t y  o f  t he  discharge s t ruc tu re ,  i n c l u d i n g  

comparisons o f  measured r i v e r  v e l o c i t i e s  i n  the  shal low 

channel near t h e  discharge s t r u c t u r e  w i t h  measured 

v e l o c i t i e s  i n  the  deeper channel on the  opposi te s ide  

of t he  r i v e r  (2.5.1.7, 2.7.2.3.4). 

RESPONSE 

Quest ion D5a & b 

For t he  t y p i c a l  cases o f  r i v e r  f l ow  examined, f l o w  v e l o c i t i e s  were computed 

according t o  t h e  f o l  1  owing formula: 

where Q, i s  the  r i v e r  f l ow  r a t e  i n  c f s  and A i s  the  r i v e r  cross-sect ional  

area a t  the  CRBRP discharge po in t .  The cross-sect ional  area was determined 
from bathymetr ic  data developed dur ing  surveys i n  t h e  f i e l d .  
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For t he  w i n t e r  case (pool e l e v a t i o n  o f  736 ft MSL), an 'average r i v e r  w id th  

o f  612 f e e t  and depth o f  6.26 f e e t  were used t o  y i e l d  a r i v e r  v e l o c i t y  o f  

1.39 fps.  An average r i v e r  w id th  o f  657 and depth o f  11.58 f e e t  were used 

t o  d e r i v e  a sumner (pool e leva t i on  o f  741 ft MSL) r i v e r  v e l o c i t y  o f  0.63 

fps .  

Quest ion D5c 

As p a r t  o f  t h e  CRBRP Aquatic Basel ine Mon i to r ing  Program, water v e l o c i t i e s  

were measured a t  se lec ted  p o i n t s  a long the  C l i nch  R iver  near the S i t e .  

Resul ts  o f  these measurements a r e  discussed i n  ER Sect ion 2.7.2.3.4 and 

presented i n  the  CRBRP Aquatic Basel ine Survey Report - March 1974 t o  

May 1975. 



QUESTION D6 

Discuss previous experience w i t h  the (cool ing tower 

b l  owdown) shu to f f  mechanism tha t  would prove re1 i- 

a b i l i t y  o f  the device t o  stop automat ical ly  the blow- 

down when ch lo r ine  content exceeds the spec i f ied 

leve l  . 

RESPONSE 

Since EPA1s e f f l u e n t  ch lo r ine  l i m i t a t i o n s  were on ly  issued October 8, 

1974, no power plants,  t o  our knowledge, cu r ren t l y  stop blowdown during 

ch lo r ina t ion  cycles. Several stat ions,  however, are considering c los ing 

the blowdown valve during ch lo r ina t ion  cycles w i t h  time delay cont ro ls  

set  t o  match the t ime-residual charac te r i s t i cs  o f  the system. These 

s ta t ions Include; Hanford U n i t  2, Washington Pub1 i c  Power Supply System, 

G i l b e r t  Stat ion,  Jersey Central Power and L ight ,  and Karn 3 and 4, 

Consumers Power Co. The cont ro l  valve, t imer, residual  ch lo r ine  analyzers 

and other instrumentation i s  t yp i ca l  and considered t o  be r e l i a b l e .  

Shutof f  mechanism f a i l u r e  would r e s u l t  i n  a  continuous discharge o f  

cool ing tower blowdown contain ing 3 mg/l ch lo r ine  res idua l  f o r  a  per iod 

o f  30 minutes durat ion. 

"Worst-case chemical plume ca lcu la t ions"  are discussed i n  the Response 

t o  Question D8c. Worst-case chemical mixing condi t ions are i d e n t i f i e d  

w i t h  the hypothetical worst case (thema1 ) win ter  and summer cases f o r  

extended zero r i v e r  f l ow periods. As indicated i n  the discussion, f o r  

short  periods o f  no f low (such as the 30 minute durat ion o f  accidental 

ch lor ine release) s tab le  chemical isop le ths representing 3.2 and 4.3 per- 

cent ( o f  the d i f ference between i n i t i a l  discharge and ambient r i v e r  

concentrat ions) are formed f o r  the worst w in ter  and summer conditions, 

respect ively.  These values correspond t o  residual  ch lo r ine  l eve l s  o f  



0.10 and 0.13 mg/l. Small areas o f  the r i v e r  i n  the immediate v i c i n i t y  

o f  the discharge w i l l  experience res idua l  ch lo r ine  concentrations 

somewhat higher (0.15 mg/l corresponding t o  the win ter  2.3 degrees F 

isotherm as shown i n  Figure 7-Question D8 and 0.26 mg/l , corresponding 

t o  the summer 1.0 degrees F isotherms as shown i n  Figure 8-Question D8). 

In general, the above fou r  concentrations are  a l l  below reported acute 

ch lo r ine  t o x i c i t y  l e ve l s  f o r  exposure times o f  c24 hours. Add i t i ona l l y ,  

i t  should be noted t h a t  complexation, ox idat ion and d iss ipa t ion  o f  the 

ch lo r ine  res idua l  w i l l  occur i n  the r i v e r  and a c t  t o  impede the a t t a i n -  

ment o f  the maximum concentrat ions predicted and promote a r a p i d  dec l ine 

i n  concentrat ion once the f l ow o f  ch lor inated water ceases. 

As discussed i n  ER Section 5.4-3, complexation o f  the res idua l  ch lo r ine  

w i t h  ammonia compounds t o  form the more s tab le  chloramines (NH2C1 ) may 

occur. An extreme and improbable case can be assumed i n  which there i s  

100 percent complexation of the 30 minute, 3 mg/l ch lo r ine  discharge. 

The resu l t an t  maximum chloramine concentrations i n  the Cl inch River 

(2.3OF worst case-winter and 1 .O°F worst case-summer isotherms) would 

be 0.11 and 0.19 mg/l f o r  the win ter  and summer no-flow cases, respect ive ly .  

Chl orami ne acute t o x i c i t y  (<24 hour exposures) 1 eve1 s general l y  fa1 1 

be1 ow the above concentrations. ( 1  1 

1. Becker, C.  D., and Thatcher, T. O., T o x i c i t y  o f  Power Plant, Chemical 
t o  Aquatic L i f e ,  WASH-1249, June 1993. 



QUESTION 07 

L i s t  the references ca l led  out  i n  14.6 and provide any 

not readily obtainable. 

RESPONSE 

Reference l i s t  f o r  Section 14.6 (Appendix t o  10.3) was inadvertently 

omitted from the ER.  T h i s  l i s t  i s  provided below: 

1 .  Harleman, D. R.  F . ,  J i  rka,  G. , and Adams, E. E . ,  A Feasi bi 1 i t y  Study 
of A1 te rna te  Condenser Water Discharge Schemes f o r  the Maal aea 
Bay S ta t ion ,  Hawaii, Westinghouse E lec t r i c  Corporation, August 1972. 

2. Di tmars, J .  D . ,  Temperature Distr ibutions in the  Far-Field Region-- 
Par t i a l  Mixing, Chapter 9 of Engineering Aspects of Heat Disposal 
From Power Generati on, Massachusetts I n s t i t u t e  of Technology Summer 
Session, June 28- July 2, 1971. 

/ > 3. Albertson, M. L . ,  Dai, Y. B., Jensen, R. A . ,  and Rouse, H . ,  
\ 1 Diffusion of Submerged J e t s ,  Trans. ASCE, 115, 1950. 

4. Stolzenbach, K. D . ,  Adams, E .  E . ,  and Harleman, D. R. F . ,  A User's 
Manual f o r  Three-Dimensional Heated Surface Discharge Computations, 
Ralph M. Parsons Laboratory f o r  Water Resources and Hydrodynamics , 
Report No. 156, Massachusetts I n s t i t u t e  of Techno1 ogy , September 1972. 

5. .Shirazi ,  M.  A . ,  and Davis, L .  R . ,  Workbook of Thermal Plume Prediction: 
Volume 1 ,  Submerged Discharge, Environmental Protection Agency 
EPA-R2-72-005a, August 1972. 

A copy of Reference No. 1 ( t he  only one not  readi ly  obtainable)  was 

submitted t o  NRC a t  the s i t e  v i s i t  on January 21-22, 1975. 



QUESTION D8 ( L e t t e r  of A p r i l  23, 1975) 

The s t a f f  has reveiwed the  appl i c a n t  ' s  Discharge Plume 

Study; Modeling Concepts and Computational Procedures 

(Pre l im inary  D r a f t )  dated March 20, 1975, and i s  of 

t he  op in ion  t h a t  t h e  procedures would l ead  the  under- 

est imates o f  t he  temperatures and concentrat ions w i t h i n  

plumes from submerged discharges i n t o  the  r e l a t i v e l y  

shal low C l i nch  River .  The s t a f f ' s  op in ion  i s  a l so  t h a t  

t h e  procedures would no t  p rov ide  adequate est imates o f  

t he  p o t e n t i a l  f o r  d is turbance and poss ib le  scour ing o f  

t he  r i v e r  bottom. The app l i can t  i s  t he re fo re  requested 

t o  p rov ide  rev i sed  est imates o f  plume dispers ion,  i nc lud -  

i n g  the  fo l l ow ing :  

a. U t i l i z e  procedures t h a t  a re  most l i k e l y  t o  y i e l d  upper- 

bound est imates o f  t he  temperature and concent ra t ion  

f i e l d s  f o r  each case. Also, examine the  p o t e n t i a l  

f o r  bottom scouring, and prov ide  an est imate f o r  

each case o f  an upper-bound area o f  t he  bottom t h a t  

may be d is tu rbed.  Est imate the  v e l o c i t y  f i e l d  i n  

the  area sub jec t  t o  p o t e n t i a l  disturbance. 

b. Describe i n  d e t a i l  the  procedures used t o  perform the  

rev ised p red i c t i ons .  Estimate the  unce r ta in i  t y  asso- 

c i a t e d  w i t h  the  procedures, and discuss the  basis  on 

which unce r ta in t y  est imate i s  made. I d e n t i f y  sources 

f o r  t he  procedures t h a t  a re  selected; and, f o r  

mathematical modell ing, c i t e  experimental i n v e s t i -  

gat ions, o the r  app l ica t ions ,  and/or c r i t i c a l  reviews, 

i f  any, t h a t  would support adequacy o f  t he  models fo r  

use i n  es t ima t ing  plume d ispers ion  under cond i t i ons  

t h a t  would e x i s t  f o r  t he  proposed discharge. 
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c. Inc lude rev i sed  est imates o f  plume d i spe rs ion  f o r  

t he  cases presented i n  the  environmental r e p o r t .  

d. Discuss the  environmental impacts associated w i t h  

t he  d ischarge plumes f o r  t he  var ious cases. 

e. C i t e  references suppor t ing  use o f  a spreading f u n c t i o n  

from t h e  work by A1 ber tson  -- e t  a1 . (Ref. 3 o f  ap- 

p l  i c a n t ' s  response) as " . . . a general l y  accepted 

technique f o r  computing two-dimensional spreading 

a t  plume impingement w i t h  t he  sur face  ..." 

RESPONSE 

Quest ion  D8a 

To prov ide  upper-bound est imates of t he  temperature f i e l d s  r e s u l t i n g  

from CRBRP thermal discharges, two hypo the t i ca l  extreme cases were 

developed. Each incorpora tes  values f o r  water and atmospheric tem- 

peratures and r i v e r  pool e l e v a t i o n  and flow c h a r a c t e r i s t i c s  t h a t  con- 

s t i t u t e  t h e  wors t  s e t  o f  cond i t i ons  f o r  mix ing  (see Table 1 - Quest ion  DI ) .  

The w i n t e r  Hypothe t ica l  Worst Case represents an attempt t o  o b t a i n  an 

upper-bound i n i t i a l  temperature d i f f e r e n t i a l  by superimposing upon 

the  lowest  recorded r i v e r  water temperature f o r  a 9-1/3 year  da ta  s e t  

(C l i nch  R ive r  water temperatures a t  White Wing Bridge, r i v e r  m i l e  21.6, 

6/63-9/72) t he  h ighes t  recorded atmospheric wet-bul b temperature i n  a 

4 yea r  data s e t  ( B u l l  Run Steam Plant ,  1/70-12/73) f o r  t h e  same calendar 

month. The Summer Hypothe t ica l  Worst Case represents an at tempt  t o  

o b t a i n  upper-bound temperatures i n  t he  r i v e r  by superimposing upon 

the  h ighes t  recorded water temperature t h e  h ighes t  atmospheric wet- 

bu l  b temperature. 

Recently, a d d i t i o n a l  work has been performed t o  charac ter ize  thermal and 

\ chemical plume formation du r i ng  extended per iods  o f  zero r i v e r  f l o w  pas t  I 
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the S i te .  The basis  f o r  t h i s  ana lys is  i s  a mathematical modeling e f f o r t  

undertaken by Iowa I n s t i t u t e  o f  Hydrau l ic  Research. The I n s t i t u t e ' s  

r e p o r t  of f ind ings  i s  presented i n  Appendix I 1  t o  Appendix 10.3B. Thei r  

r e s u l t s  are analyzed i n  Appendix 10.3A. 

Upper-bound chemical concentrat ions w i l l  be associated w i t h  extended 

per iods o f  zero r i v e r  f l o w  as discussed i n  Appendix 10.3A. 

Bottom scour ing i s  discussed i n  the  Response t o  Quest ion D22. 

Quest ion  D8b 

Three d i f f e r e n t  approaches p resen t l y  a re  i n  general use f o r  making pre-  

d i c t i o n s  o f  the  c h a r a c t e r i s t i c s  and behavior o f  thermal plumes. 

I n  o rder  o f  inc reas ing  r e l i a b i l i t y  these a re  

1. Mathematical modes, e i t h e r  numer ica l l y  based o r  expressed 

i n  c losed form equations. 

2. Small-scale, thermal-hydraul ic  models. 

3. Prototype measurements. 

I n  the  absence o f  p ro to type data f o r  t h e  CRBRP discharge, o r  from one 

t h a t  i s  q u i t e  s i m i l a r  t o  it, use o f  scaled und is to r ted ,  thermal-hydraul ic  

models o f f e r s  the  bes t  means o f  determining the geometr ical  con f i gu ra t i ons  

and temperature regimes o f  thermal p l  unies . Accordingly,  t o  p rov ide  

improved p red i c t i ons  o f  the  plumes produced by the  CRBRP discharge, a 

l abo ra to ry  model study was undertaken by the  Iowa I n s t i t u t e  o f  Hydraul ic  

Research o f  t he  U n i v e r s i t y  o f  Iowa. The model was constructed a t  an 

und is to r ted  scale o f  1:12, and was operated i n  accordance w i t h  genera l l y  

accepted procedures f o r  t e s t s  o f  t h i s  type. The bas in  i n  which the  

t e s t s  were conducted i s  approximately 12 ft. wide and 22 ft. long; 

there fore ,  the  model inc luded on l y  about o n e - f i f t h  o f  t h e  f u l l  r i v e r  

width.  This  was adequate, however, t o  encompass the  n e a r - f i e l d  zones 



of  t he  plumes modelled. It was n o t  judged necessary t o  reproduce the 

d e t a i l s  o f  t he  r i v e r  bed geometry i n  t he  model, because t h e  bed o f  t he  

C l  i nch  R iver  i n  the  reg ion  covered by the  plume o f  the  proposed d i s -  

charge s t r u c t u r e  i s  nea r l y  f l a t .  The bed o f  t he  model was s e t  a t  a 

p ro to type e leva t i on  o f  729 ft. 

Due t o  the  phys ica l  l i m i t a t i o n s  o f  the model plume, the  des i red  pro to-  

type r i v e r  v e l o c i t i e s  cou ld  n o t  be a t ta ined.  Somewhat lower v e l o c i t i e s  

were, there fore ,  model 1 ed. As reduced plume mix ing  i s  associated 

w i t h  decreasing r i v e r  v e l o c i t i e s ,  the  use o f  these lower values tends 

t o  overest imate plume temperature and ex ten t .  Consequently, no s i g n i f  i - 
can t  a l t e r a t i o n  o f  r e s u l t s  i s  produced. 

It i s  no t  poss ib le  t o  model thermal plumes discharged i n t o  a l abo ra to ry  

bas in  w i t h  no cross- f low because the  temperature o f  the  r e c e i v i n g  water 

woul d increase cont inuously  and steady-state cond i t ions  would never be 

reached. Therefore, i n  t h e  t e s t s  o f  cases i n v o l v i n g  quiescent re -  

c e i v i n g  water, a  small ambient cu r ren t  was prov ided i n  the  model 

bas in  t o  c a r r y  away the  imposed heat load. The p r i n c i p a l  e f f e c t  o f  a 

weak cross- f low i s  t o  d e f l e c t  the  isotherms, w i thou t  otherwise a l t e r i n g  

s i g n i f i c a n t l y  t h e i r  shapes o r  the  areas they enclose. 

Quest ion D8c 

The r e s u l t s  obta ined from the  thermal-hydraul ic  model o f  the  CRBRP 

discharge are  presented i n  Figures 1 through 4 - Quest ion D8. The 

thermal plumes from the  model a re  superimposed upon C l inch  R iver  p r o f i l e s  

i n  Figures 5 through 8 - Quest ion D8. R ive r  sur face areas encompassed 

by the  1 and 2F degree isotherms are  g iven i n  Table 2 - Quest ion D8. 

Chemical i sopleths f o r  t h e  t y p i c a l  cases a re  determined by c o r r e l a t i o n  

w i t h  the  isotherms from the  physical  modes. An assumption i s  made t h a t  

heat, as excess temperature, and chemical cons t i t uen ts  a c t  conserva t ive ly  
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i n  t he  mix ing  process. Al though a d i f f e r e n c e  e x i s t s  i n  t h e  d i spe rs ion  

r a t e s  of excess temperature ( temperature r i s e  above ambient) and j e t  

momentum, i .e . ,  excess temperature migrates h o r i z o n t a l l y  o f f  t h e  j e t  

c e n t e r l i n e  f a s t e r  than momentum e f f e c t s ,  t h i s  d i f f e r e n c e  i s  small and 

n o t  considered s i g n i f i c a n t  i n  determin ing the  chemical concentrat ions 

i n  t he  plumes. 

The r e l a t i o n s h i p  between t h e  d i spe rs ion  o f  waste heat and chemicals 

can be i l l u s t r a t e d  through the  f o l l o w i n g  expressions: 

1 
loo D i l u t i o n  = % o f  i n i t i a l  concent ra t ion  = ' M  - ' A  x 100 

T~ - T~ 

% of i n i t i a l  temperature d i f f e r e n c e  = Dilution x l O O =  T~ - TA x 100 
- T~ 

where TM i s  t h e  temperature o f  t h e  e f f l u e n t  a t  some p o i n t  o f  i n t e r e s t ,  

TA i s  t he  ambient temperature and TI i s  t he  i n i t i a l  blowdown temperature. 

An equ iva len t  expression can be developed f o r  t h e  chemical i s o p l e t h s  as 

% o f  i n i t i a l  chemical concent ra t ion  d i f f e r e n c e  = x 1 0 0 =  
Di 1 u t i o n  

where CM i s  t h e  chemical concent ra t ion  of t h e  e f f l u e n t  a t  some p o i n t  of 

i n t e r e s t ,  CA as ambient chemical concent ra t ion  and CI i s  t h e  i n i t i a l  blow- 

down chemical concentrat ion.  The value assigned t o  a chemical i s o p l e t h  

thus represents a percentage o f  t h e  d i f f e r e n c e  between i n i t i a l  blowdown 

and r i v e r  ambient chemical concentrat ions.  

Chemical concentrat ions i n  t h e  r i v e r  r e s u l t i n g  from the  CRBRP discharge 

f o r  t h e  t y p i c a l  cases are  g iven i n  Table 3 - Quest ion  D8. 

Dispers ion o f  chemicals du r i ng  extended zero r i v e r  f l o w  occurrences such 

as the 29 day event  of 1966 i s  discussed i n  Appendix 10.3A. ? 



/ 

concentrations). These chemical concentration different ials  are appli- 

cable for  the winter and summer thermal worst case plumes for  short 

periods ( u p  t o  several days) of no flow. 

As the heat transport mechanisms of convection and evaporation a t  the 

air-water interface do not contribute to  the removal of excess chemicals, 
extended periods of no flow will be accompanied by an accumulation of 

chemicals i n  the discharge area. This accumulation will occur as the 
plume interacts with the opposite shoreline causing i t  to  tend to  become 
re-entrained upon i t s e l f .  Under completely quiescent r iver  conditions , 
the discharge j e t ,  which rapidly mixes from top to  bottom of the water 
column, will force ambient water out of the plume area as the boundary 
effects  of the opposite shore become pronounced. As a resu l t ,  an area 
i n  the discharge vicinity will form i n  which the plume will experience 
increasing chemical concentrations. The theoretical maximum level that  
can be approached during th is  period i s  the concentrations in the plant 

: / I  eff luent  i t s e l f .  The ultimate concentrations i n  the .portion of the 
river subject to  th i s  accumulation of chemicals will be determined by 
the ra te  of transport of chemicals acorss the plume boundaries. Although 
the Clinch River has been assumed t o  be a completely quiescent body of 
water i n  the development of th i s  discussion, i n  rea l i ty  wind-generated 
wave action would be expected to  be an important mechanism contributing 
to  the dilution of plume chemical concentrations over an extended period 
of zero flow. 

In addition, wave action stimulated by r iver  c ra f t  ac t iv i ty  may be ant i -  
cipated, some degree of uptake by sediments will occur and the comparatively 
slow-acting process of molecular diffusion will tend to  lower chemical 
concentrations a t  the plume boundaries. In summary, these various mechan- 
isms will ac t  t o  prevent the attainment of near-effluent chemical concen- 
t ra t ions i n  the discharge area. 

Quantitative measures of the concentrations and affected areas associated 
with an extended no flow event would be d i f f i c u l t  to  generate and ques- 

\ 



t i onab le  i n  accuracy. However, as an upper bound est imate, i t  may be 

hypothesized t h a t  chemical concentrat ions equ iva len t  t o  those present 

i n  the p l a n t  e f f l u e n t  a r e  approached towards the  end o f  an extended 

per iod  o f  zero r i v e r  f l o w  i n  an area o f  the r i v e r  i n  the  immediate 

discharge v i c i n i t y .  The l e v e l s  o f  the  var ious chemical cons t i t uen ts  

would, thus, be e s s e n t i a l l y  those i nd i ca ted  by the  average concentrat ions 

g iven i n  Table 1-Quest ion E l  f o r  the  p l a n t  discharge. (Considerat ion o f  

the  maximum values i n  the  t a b l e  would be inappropr ia te  as continuous 

discharge a t  maximum l e v e l s  cou ld  no t  be expected t o  occur over a pro-  

1 onged t ime per iod.  ) I n  general , these concentrat ions represent  a f a c t o r  

2.5 app l i ed  t o  t h e  r i v e r  ambient l e v e l s .  The on l y  s i g n i f i c a n t  chemical 

add i t i ons  made by the  CRBRP discharge a re  res idua l  c h l o r i n e  (0.2 mg/l ) 

and copper (0.2 mg/ l ) .  As c h l o r i n e  i s  r a p i d l y  d i ss ipa ted  and acu te l y  

t o x i c  concentrat ions o f  copper a re  genera l l y  above 0.2 mg/l , ( ' )  no ad- 

verse environmental impact would be a n t i c i p a t e d  from even t h i s  extreme 

case o f  extended no f l o w  w i t h  und i l u ted  e f f l u e n t  concentrat ions present  

i n  the v i c i n i t y  o f  the  discharge. 

The p o t e n t i a l  f o r  r e c i r c u l a t i o n  o f  t he  chemical plume through the  CRBRP 

in take  dur ing  extended no f l o w  occurrences i s  a f u n c t i o n  o f  the  r a t e  o f  

t r a v e l  o f  t he  plume outward from the  discharge p o i n t .  As demonstrated 

i n  the physical  model, t he  plume r a p i d l y  mixes from top  t o  bottom i n  the  

water column; thus, under completely quiescent cond i t ions  i n  the  r i v e r ,  

entrainment o f  ambient f l u i d  from underneath plume would n o t  occur and 

no outward momentum would be provided from t h i s  source. Consequently, 

the  discharge j e t  and the  withdrawal o f  water a t  t he  i n take  w i l l  be the  

p r i n c i p a l  d r i v i n g  fo rces  f o r  the upstream mig ra t i on  o f  t he  chemical plume. 

Even a t  t he  h ighes t  (summer) discharge and i n take  f l o w  ra tes ,  given the  

r i v e r  cross-sect ional  area, t he  v e l o c i t y  o f  upstream t r a v e l  generated by 

these f lows i s  small enough t h a t  r e c i r c u l a t i o n  would n o t  commence w i t h i n  

the  longest  h i s t o r i c a l  pe r iod  o f  continuous zero r i v e r  f l o w  (29 days). 



I n  conclusion, the fo l lowing points should be noted regarding worst case 

chemical plumes: 

1. Occurrences o f  extended periods of no flow are h i s t o r i c a l  

and are no t  associated w i th  cur rent  Melton H i l l  Dam 

operation (see Table 4-Question D8). 

2. Should an extended no f low per iod occur a t  some fu tu re  

date, the accumulation o f  chemicals i n  the discharge 

v i c i n i t y  and approach t o  the l eve l  o f  chemicals i n  the p l an t  

e f f l u e n t  w i l l  be tempered by the d i l u t i n g  inf1uenc.e o f  wind 

and r i v e r  c r a f t  generated wave act ion,  sediment uptake and 

molecular d i f f us i on .  

3. An upperbound and extreme assumption of e f f l u e n t  concen- 

t r a t i ons  i n  a region of the r i v e r  imnediately adjacent 

t o  the discharge w i l l  no t  lead t o  condit ions o f  s i g n i f i -  

cant envi ronmental impact. 

4. The d r i v i n g  forces ( in take and discharge f lows) t h a t  would 

ac t  t o  cause rec i r cu la t i on  o f  the chemical plume under 

extended no f low condit ions would not  be strong enough t o  

achieve t h i s  over any time per iod associated w i t h  even 

h i s t o r i c a l  no f low durations. 



Quest ion D8d 

Three areas o f  environmental impact a re  associated w i t h  the  submerged 

s ing le  p o r t  discharge design: 

1. entrainment o f  organisms i n  the  heated plume; 

2. impingement o f  the  plume on bottom populat ions;  

3. removal o f  bottom sediments by plume scour. 

These impacts have been discussed f o r  the general case i n  Sec- 

t i o n  5.1.3 o f  the  CRBRP ER. With the  in fo rmat ion  obtained from the 

thermal-hydraul ic  model, i t  i s  now poss ib le  t o  discuss i n  more d e t a i l  

the  e f f e c t s  o f  a l l  th ree  o f  these impacts. 

I n  general, t he  phys ica l  model l ing r e s u l t s  i n d i c a t e  t h a t  the  discharge 

i s  small and mixes r a p i d l y  w i t h  the C l i nch  River .  A temperature r i s e  

greater  than 2F degrees w i l l  on l y  occur on the  sur face a t  a maximum 

o f  250 f e e t  from the  discharge p ipe  under hypothet ica l  w i n t e r  worst  

cond i t ions  and f o r  summer t y p i c a l  cond i t ions  w i l l  n o t  be de tec tab le  a t  

the  surface. Rapid mix ing l i m i t s  the  area encompassed by the  2F 

degrees isotherm t o  l ess  than 25 percent  o f  the cross-sect ional  area o f  

t he  r i v e r  du r ing  the  w i n t e r  worst  case. Bottom scour ing w i l l  be 

l i m i t e d  t o  an est imated area o f  400 square fee t .  For temperature 

r e l a t i o n s h i p s  t h a t  were s ta ted  i n  t he  ER, the  environmental. impact 

from t h i s  discharge w i l l  be minimal. 

E f f e c t  o f  entrainment o f  phytoplankton and zooplankton species i n  the  

thermal plume i s  n o t  expected t o  be s i g n i f i c a n t  because plume volume 

i s  smal l ,  temperature increase above ambient i s  small and entrainment 

t ime w i l l  be shor t .  pa t r i ck " )  repo r t s  t h a t  a power p l a n t  on the  

Delaware R iver  w i t h  temperature r i s e  o f  14.4F degrees d i d  n o t  a f f e c t  

e i t h e r  the  numbers o r  types o f  species between the  upstream and down- 

stream areas. Normal zooplankton dominance o f  Bosmina i n  the  w i n t e r  



and Daphnia i n  the summer was not  a l te red  i n  a B r i t i s h  lake where a 

power p l an t  increased water temperatures by 21 and 10F degrees. (3  

As discussed i n  the ER (pages 5.1-7 and 5.1-8), f i s h  species w i t h  the 

accl imat ion condi t ions l i s t e d  i n  Table 5.1-3 could p o t e n t i a l l y  experience 

l e t h a l  temperatures dur ing the t yp i ca l  summer cond i t ion  i f  i t  were 

possib le f o r  them t o  i nhab i t  the area o f  subs tan t ia l l y  und i lu ted e f f l uen t  

i n  the immediate area o f  the discharge nozzle f o r  an extended per iod of 

t ime. Such an event, however, would not  occur as the e f f l u e n t  e x i t s  

the  discharge nozzle as a h igh ve l oc i t y  (>20 fps)  j e t  and plume tem- 

peratures r a p i d l y  f a l l  below the l e t h a l  l e ve l s  c i t e d  above we l l  before 

j e t  ve l oc i t i e s  are reduced t o  a po in t  which would permit  extended 

residence o f  f i s h  w i t h i n  the developing plume. Under t yp i ca l  summer 

condi t ions a t  approximately 18 f e e t  from the discharge po in t ,  s u f f i c i e n t  

mixing has been achieved t h a t  maximum plume temperatures are less than 

2F degrees above ambient. As shown by studies o f  game f i s h  i n  Lake 

Monona i n   isc cons in,'^) f i s h  tend t o  pos i t i on  themselves i n  a discharge 

plume according t o  t h e i r  temperature preferences and would no t  be 

expected t o  approach the region o f  substant ia l  l y  undi 1 uted temperature 

d i r e c t l y  i n  f r on t  o f  the discharge nozzle. 

A1 though the area encompassed by the 1 F degree isotherm dur ing the 

hypothet ical  w in ter  worst case may extend across the main channel of 

the r i v e r ,  no e f f e c t i v e  thermal blockage would be ant ic ipated.  F ish 

populat ions i d e n t i f i e d  i n  t h i s  area of the Cl inch River  would not  be 

expected t o  migrate under the condi t ions o f  near-freezing water 

temperatures (and lowered pool l e ve l s )  t h a t  are  associated w i t h  any 

po ten t i a l  f o r  the extension o f  elevated temperatures i n t o  the main 

r i v e r  channel . 

Thermal plume impact on benthic organisms i s  essen t i a l l y  the same as 

t h a t  discussed i n  Section 5.1.3.2 o f  the ER. A temperature r i s e  greater  

than 3F degrees occurs over a small area o f  the bottom ( less  than one-tenth 



o f  an acre) only f o r  the hypothetical worst case i n  winter .  Coutant 

studied the r i f f l e  fauna above and below a power s ta t i on  on the upper 

Delaware ~ i v e r ( ~ )  and concluded t h a t  the normal populat ion s t ruc tu re  

was not a1 tered by a temperature increase o f  20 degrees above ambient. 

Cl inch River benthic populations i n  the area o f  the discharge include 

t o l e ran t  t u b i f i c i d  worms and chironomids t ha t  would not  be affected by 

the small temperature increases resu l t i ng  from the CRBRP discharge. 

As the most conservative estimate, scouring i s  assumed t o  completely re-  

move benthic species from an area o f  about 400 square f ee t  under worst 

case win ter  condit ions. Loss o f  t h i s  small bottom area w i l l  no t  have 

a s i gn i f i can t  impact on the Cl inch River comun i t ies  because the area 

does not  cont r ibute  any ra re  o r  unique species t o  r i v e r  comun i t ies .  

Benthic populations from t h i s  area are s im i l a r  t o  populations found 

i n  other areas o f  the r i v e r  w i t h  the same sediment type. There i s  

no evidence from the data presented i n  2.7.2 o f  the ER t o  consider t h i s  

area a spawning loca t ion  of f i s h  o r  as an area o f  h igh f i s h  concentrations. 
1 

I n  summary, the assessment o f  the environmental impact o f  t h i s  small 

thermal discharge as supported by the physical model resu l t s ,  i s  s im i l a r  

t o  t ha t  considered i n  the ER. Extent o f  the scouring e f f ec t s  were not  

reported i n  the ER, bu t  as stated on the ER page 5.1-15 "no s i g n i f i c a n t  

scouring e f f ec t s  and associated impacts on benthic organisms i n  the 

v i c i n i t y  o f  the discharge are ant ic ipated"  due t o  the small area impacted 

and the species af fected.  

Question D8e 

The revised p l  ume analyses are based on the resu l t s  o f  thermal -hydraul i c  

modelling, consequently the work o f  Albertson i s  no longer used, and 

t h i s  question i s  no longer re levant.  



TABLE 1--QUESTION D8 

INPUT PARAMETERS FOR PHYSICAL MODELLING OF THE CRBRP DISCHARGE 

. - 

P lan t  Discharge Ambient River  Conditions I n i t i a l  J e t  Parameters 

Atmospheric Blowdown Water Flow Pool 
Wet Bulb Temp. Blowdown F l  owe Temp. Rate Veloc i ty   levat ti on^ S t r a t i -  "0 

(OF: ( O F )  (cfs) (FO) (cfs) ( fps )  ( f t  KSL) f i c a t i o n  fl Z/D 

Typical Cases 

- Min te r  43. 3a 74.9' 2500 5.57 43.9' 5338". 39 736 NO 31.0 15.96 67.8 7.5 
(Jan/Feb/Mar) 

Worst Cases 

- Winter (Jan) 56.2b 7 9 . ~ ~  2810 6.26 33f 0 0 

- ~unmer ( ~ u n )  ~ 4 . 4 ~  ~ 9 . 6 ~  3280 7.31 7~~ 0 0 

735 No 46.8 17.93 68.2 6.0 

739 Yes 11.6 20.94 84.3 12.0 

a ER Table 3.4-3 

B u l l  Run Steam P lan t  Data. 1/70-12/73 

ER Table 3.4-4 

ER Figure 3.4-2; account taken o f  coo l ing  e f f e c t  o f  makeup f low 

ER Figure 3.4-4 

C l inch  River  (m 21.6) Data, 6/62-9/72 

ER Table 2.5-3 

ER Table 2.5-5 



TABLE 2--QUESTION D8 

AREAS INSIDE SURFACE ISOTHERMS DETERMINED 

FROM MODEL TESTS ( f t 2 )  

Case   AT)^ = 1°F j ~ T ) p  = 2OF 

Winter, Typical 2,200 0 

Winter, Worst 43,000" 4,300" 

Summer, Typi cal 200 0 

Summer, Worst 0 0 

"Estimated from extrapolated dimensions (length and 
width) o f  areas enclosed by isotherms. 



TABLE 3--QUESTION D8 

AREAS INSIDE SURFACE ISOPLETHS DETERMINED 

FROM MODEL TESTS ( f t 2 )  

Chemical 
R i  ver Area Conc. D i f f .  

Case ( f t z )  (%) 

Winter, Typical  2,200 3 .2  

Summer, Typi c a l  200 4 .2  



Calendar 
Year 

1 9 6 3 ~  

1964 

1965 

TABLE 4-QUESTION D8 

MELTON HILL DAM 

NUMBER OF OCCURRENCES OF ZERO RELEASE++ 

Occurrences o f  zero re1 ease 
f o r  t he  f o l l  owing number o f  consecutive days 

1 2 3 4 5 6 7 8 - - - - - . - - -  11 - 2 9 - 

* 
May- December 

** 
January-October 

+ 
Reservoir operated t o  a i d  i n  c o n t r o l l i n g  growth o f  Eurasian w a t e r m i l f o i l  
i n  the Me1 ton  Hi1 1 Reservoir 

+ + 
Hydraul ic  Data Branch, Tennessee Va l l ey  Au tho r i t y ,  March 21, 1975 
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Figure 1 PHYSICAL MODEL RESULTS FOR TYPICAL CASE-WINTER 
(Ques. D8)  



Figure 2 PHYSICAL MODEL RESULTS FOR TYPICAL CASE-SUMMER 
(Ques. D8) 
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SURFACE 

DISCHARGE POINT 0 100 200 - 
SCALE OF FEET 

R I V E R  - - -- - WATER LEVEL AT LOVl WOL ELEVATION (735 FEET MSL 1. 
f 1  ow = 5338 c f s  
v e l o c i t y  = 1.39 f p s  (0.87)* 
pool  e l e v a t i o n  = 736 f t  MSL DISCHARGE JET 

f low = 5.57 c f s  
v e l o c i t y  = 1 5 . ? 6 f p s  
temp. d i f f .  = 31 .OF0 

*Prototype v e l o c i t y  based on hydraul  i c  model 
v e l o c i t y .  R e f l e c t s  phys i ca l  l i m i t a t i o n s  o f  
t h e  f lume. 

BOTTOM 

0 100 200 
I 

S O L E  OF FEET 

WATER LEVEL AT LOW I W L  ELEVATION (735 FEET MSL). 

F igu re  5 TYPICAL CASE-WINTER 
(Ques. D8) 



SURFACE 

----<- 
DISCHARGE POINT 0 100 2 0 0  L 

S C U  OF FEET 

- - - -  WATER LEVEL AT LOW POOL ELEVATION (735 FEET MSL 1. 
RIVER - 

f l o w  = 4777 c f s  
v e l  o c i  t y  = 0.63 f p s  (0.50)* 
pool e l e v a t i o n  = 741 f t  NSL 

*Prototype v e l o c i t y  based on h y d r a u l i c  model 
v e l o c i t y .  R e f l e c t s  phys i ca l  l i m i t a t i o n s  
of t h e  f lume. 

DISCHARGE JET 

f l o w  = 7.22 c f s  
v e l o c i t y  a 20.68 f p s  
temp. d i f f .  = 23.6F0 

BOTTOM 

0 I00 200 m 
SCALE OF FEET 

---- WATER LEVEL AT LOW POOL ELEVATION (735  FEET MSL). 

F igu re  6  TYPICAL CASE-SUMMER 
(Ques. D8) 



- a .  -.. -.. -. . 

_ _ - - - - - -  - - - - - - - -  ----. 
SURFACE 

0 1 0 0  2 0 0  m 
SCALE OF FEET 

R I V E R  --- - WATER LEVEL AT LOW POOL ELEVATION (735 FEET MSL). 

f low = 0  -- EXTRAPOLATION OF PLUME WIDTH GROWTH BASED ON PHYSICAL 

v e l o c i t y  = 0  (0 .17 fps)*  MODEL DATA. 

pool e l e v a t i o n  = 735 ft  MSL -..- ESTIMATION OF RUME DISTORATION WE TO INTEWCTION WITH 

temperature = 33OF OPPOSITE SHORE. 

\ PISCHARGE JET 
,' f low = 6.26 c f s  

*Prototype v e l o c i t y  based on hydraul ic  model v e l o c i t y  = 17.93 fps 
v e l o c i t y .  R e f l e c t s  necessity o f  maintaining temp. d i f f .  = 46.8F0 
a  flume crossflow t o  permit the  attainment o f  
steady-state condit ions.  _ _ ------- - - - -  - - --  -- - - -  

_ _--------  ----. 
,--- - a - .  
I , b 

\ - - -  8 - - --  -- b 
- - - - - - - - - - - - - a  

BOTTOM 

0 100 2 0 0  
m 

SCALE OF FEET 

WATER LEVEL AT LOW POOL ELEVATION (735 FEET MSU 

F igure 7  HYPOTHETICAL WORST CASE-WINTER 
(Ques. D8) 



DISCHARGE POINT 

SCALE OF FEET 

RIVER 

f l o w  = 0 
v e l o c i t y  I 0 (0.17 fps)*  DISCHAROE JET 
pool e leva t i on  = 739 ft MSL f l o w  = 7.31 c f s  
temperature = 78'F v e l o c i t y  = 20.94 f p s  

temp. d i f f .  - 11 .6F0 

*Prototype ve l  o c i  ty based on hydraul i c model 
v e l o c i t y .  Re f l ec t s  necess i ty  o f  ma in ta in ing  
a  f lume crossf low t o  permi t  t he  at ta inment  
o f  steady-state cond i t ions .  

---------A --I 

,*---- ---- ------. "-. 
I \ 

\ -  -- \ ---------- ----- - -' 
BOTTOM 

0 100200 
I 

SCALE ff FEET 

-- - - WATER LEVEL AT LOW POOL ELEVATION (735  FEET MSL). 

Figure 8 HYPOTHETICAL WORST CASE-SUMMER 
(Ques. D8) 
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QUESTION D9 

C l a r i f y  the r e l a t i o n s h i p  between the chemical plume 

boundaries and the  chemical i sop le ths .  The reason i s  

n o t  c l e a r  (p. 14.6-1 1 ) f o r  t h e  chemical i s o p l e t h ' s  being 

greater  than zero a t  the  plume boundaries (14.6). 

RESPONSE 

The use o f  p rec ise  boundaries ( i sop le ths )  t o  descr ibe a chemical o r  t he r -  

mal plume i s  a mathematical means o f  charac ter iz ing  a complex physical  

occurrence. I t  i s  necessar i l y  an o v e r s i m p l i f i c a t i o n  and the  r e s u l t s  ob- 

ta ined must be u t i l i z e d  w i t h  t h i s  f a c t  f i r m l y  i n  mind. I n  Figures 5 

through 8 (Quest ion D8) the various ou te r  isotherms a re  n o t  absolute 

boundaries beyond which ambient temperatures are instantaneously achieved; 

ra ther ,  they represent approximate l i n e s  o f  demarcation beyond which the  

temperatures vary from the s ta ted  values t o  ambient. There a re  0.5, 0.25, 

0.10, etc. ,  isotherms t h a t  l i e  beyond these l i nes ;  however, the  s i z e  
i 

1 i m i t a t i o n s  o f  t h e  physical  model make the  i d e n t i f i c a t i o n  o f  these i so -  

therms d i f f i c u l t .  

The attempt made i n  physical  model and subsequent mathematical computations 

was t o  def ine the chemical and thermal plumes t o  the  degree t h a t  would be 

o f  importance i n  the  assessment of environmental impact. Consequently, 

i d e n t i f i c a t i o n  o f  0.25, 0.10, 0.05"F isotherms was n o t  considered neces- 

sary as no adverse impact on the aquat ic  environment would be an t i c ipa ted  

f o r  these ba re l y  pe rcep t ib le  temperature r i s e s .  The same l o g i c  holds t r u e  

f o r  the chemical plume ana lys is  where i sop le ths  represent ing concentra- 

t i o n s  o f  0.5, 0.05, e tc .  were no t  i d e n t i f i e d .  The plume boundary, 

therefore,  should n o t  be construed as the  l i n e  beyond which the  measure- 

ment of zero chemical o r  thermal d i f f e r e n t i a l  i s  assured. 



QUESTION Dl0 

Relate v e l o c i t y  measurements i n  the r i v e r  du r ing  "no-f low" 

cond i t ions  t o  the assumptions made fo r  plume ca l cu la t i ons  

under cond i t ions  of n o - r i v e r  f l o w  (5.1 and 14.6). 

RESPONSE 

The no- f low cases evaluated i n  t he  discharge plume ana lys i s  (ER Sect ion 

14.6) were based on the  assumption of  zero v e l o c i t y  a t  a1 1  po in t s  i n  

the water column. V e l o c i t y  measurements made i n  the r i v e r  were n o t  pur-  

posefu l  l y  co r re la ted  w i t h  the  occurrences of zero discharge from Me1 ton  

H i l l  Dam; however, v e l o c i t y  measurements on several occasions obviously  

i n d i c a t e  a  no- f low cond i t ion .  These are presented i n  F igure 1  and 

Tables 1 and 2 (Question D10). 



TABLE 1 --QUESTION Dl0  

CHEMICAL AND PHYSICAL FIELD MEASUREMENTS, JUNE 27, 1974 - CLINCH RIVER 

TRIP NUMBER 7 - JUNE 24-28, 1974 

Water Water S p e c i f i c  
Depth L i g h t  Pene t ra t i on  Ve loc i t y * *  Temperature D i sso l ved  Oxygen Conduc t i v i t y  

L o c a t i o n  (meters) ( f oo t - cand les )  (%  t ransm i t t ance )  ( f t / s e c )  (OF) (ppm measured) ( X  s a t u r a t i o n )  (wnhos/cm) pH 

Transect  1 
S t a t i o n  3 0.3 

1.0 

Transect  1 
S t a t i o n  5 

To ta l  Water Depth = 7.3 m 
A i r  Temperature = 22.5'C (72.5"F) 
Ambient r a d i a t i o n  recorde: on photometer deck c e l l  = 4375.0 foot-candles 

T o t a l  Water Depth = 7.6 m 
A i r  Temperature = 23.5'C (74.3'F) 
Ambient r a d i a t i o n  recorded on photometer deck c e l l  = ++ 

Transect  1 
S t a t i o n  7 0.3 

1 .o 

T o t a l  Water Depth = 6.4 m 
A i r  Temperature = 24.0°C (75.Z°F) 
Ambient r a d i a t i o n  recorded on photometer deck c e l l  = 6250.0 foot -cand les  

(Continued) 



TABLE 2--QUESTION D l  0 

CHEMICAL AND PHYSICAL F I E L D  MEASUREMENTS, SEPTEMBER 24, 1 9 7 4  - CLINCH RIVER 

T R I P  NUMBER 1 2  - SEPTEMBER 23-26,  1 9 7 4  

Water Water Speci f i c  
Depth V e l o c i t y * *  Temperature O i sso l  ved Oxygcn C o n d u c t i v i t y  

L o c a t i o n  (meters)  ( f t l s e c )  (ppm measured) (% s a t u r a t i o n )  (yrnhos//_c_m)__ pH 

Transect  5  
S t a t i o n  7  

T o t a l  Water Oepth = 7.9 m 
A i r  Temperature = 15.5'C (59.goF)  
L i g h t  p e n e t r a t i o n *  recorded on Secchi d i s c  = 4.25 f e e t  



F i g u r e  1 LOCATION OF SAMPLING STATIONS FOR ZOOPLANKTON 
(Ques. D l  0)  (PUMPING AND TOWING) , PHYTOPLANKTON AND WATER 

SAMPLES FOR PHYSICAL AND CHEMICAL ROUTIIVE LABORA- 
TORY ANALYSES AND BACTERIOLOGICAL ANALYSES FOR 
THE B A S E L I N E  MONITORING PROGRAM 



QUESTION Dl1 

Prov ide r e s u l t s  from a d d i t i o n a l  c a l c u l a t i o n s  f o r  worst -  

case cond i t i ons  o f  r i v e r  f low,  r i v e r  temperature, blowdown 

f low,  and ambient temperature, t ak ing  i n t o  cons idera t ion  

the  f o l l o w i n g  (5.1 and 14.5): 

a. Model t h e  worst-case plumes corresponding t o  bo th  

w i n t e r  low-pool and summer high-pool l e v e l s ,  and f o r  

each of the  pool 1 eve1 s i n c l  ude resu l  t s  f o r  bo th  

s t r a t i f i e d  and u n s t r a t i f i e d  cond i t ions .  Take i n t o  

account t he  s t r a t i f i c a t i o n  measured i n  a 1974 TVA 

survey a t  r i v e r  m i l e  14.4 (1.6 m i l es  downstrea~ii o f  

t he  s i t e ) ,  o r  o the r  data, i f  ava i l ab le ,  t h a t  would 

i n d i c a t e  more severe s t r a t i f i c a t i o n .  

b. Base the  o u t f a l l  - r i v e r  temperature d i f f e rences  and 

the  coo l i ng  tower blowdown f l ow  r a t e s  on worst-case 

seasonal combi na t ions  o f  d a i l y  maxiniu~n and m i  nimum 

temperatures from which the  monthly average values i n  

Tables 3.4-3 and 3.4-4 were computed. 

c. Account f o r  discharge f lows c o n t r i b u t i n g  t o  worst-case 

thermal and chemical p l  umes, t a k i n g  i n t o  considelnat ion 

a l l  i n p u t s  t o  the  discharge and n o t  r e s t r i c t i n g  the  

f l o w  r a t e s  t o  chose p red i c ted  from F igure  3.4-4, 

which re1  ates blowdown f l o w  o n l y  t o  atmospheric wet 

bu l  b temperature. 

d. Use lowest  pool l e v e l s  corresponding t o  t he  w i n t e r  and 

sumnier cond i t ions .  Plume c a l c u l a t i o n s  inc luded i n  

Sect ion 14.6 f o r  sumnier cond i t i ons  a r e  n o t  based on 

t h e  lowest  pool l e v e l  ; the  l e v e l  used i s  741 f e e t  

w h i l e  Sect ion 2.5.1.4 i n d i c a t e s  t h a t  the summer 

pool e l e v a t i o n  i s  as low as 740 fee t .  



AMEI\lDFIEF!T V I 
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e. I n  a d d i t i o n  t o  c a l c u l a t i o n s  f o r  per iods o f  no r i v e r  

f low,  discuss t h e  ex ten t  and consequences of pos- 

s ib1  e  r e c i r c u l a t i o n  f o r  p red ic ted  cond i t ions  

(descr ibed i n  2.5.1.7) o f  upstream f low.  

f .  Discuss i n  d e t a i l  t he  procedures used t o  perform the  

ca l cu la t i ons .  

RESPONSE 

Quest ion  D l l a  

The mode l l iqg  o f  worst-case plumes i s  presented i n  t h e  Response t o  Quest ion 

D8c. S t r a t i f i c a t i o n  i s  discussed i n  t he  Response t o  Quest ion Dlb. 

Quest ion  D l  1  b  

The d e r i v a t i o n  o f  t h e  temperature combinations se lec ted  f o r  t h e  worst-case 

analyses i s  exp la ined i n  t h e  Response t o  Quest ion  D8a. 

Quest ion  D l  1  c  

The CRBRP w i l l  employ a  c losed r e c i r c u l a t i n g  coo l i ng  system w i t h  a  

mechanical d r a f t  wet tower. Blowdown from t h e  c o o l i n g  tower bas in  w i l l  

be the dominant f ac to r  i n  t h e  p l a n t  discharge both i n  terms of f low and 

thermal and chemical add i t i ons .  By comparison t o  t he  annual average 

blowdown f l ow  o f  2210 ga l lons  per  minute (gpm), t h e  o ther  c o n t r i b u t o r s  

t o  t he  p l a n t  discharge w i l l  be minor :  l i q u i d  radwaste system e f f l uen t  
I 

(1 gpm), n e u t r a l i z e d  p l a n t  wastes (average - 3.7 gpm, maximum - 35 gpm) 

and s a n i t a r y  system e f f l u e n t  (5  gpm). None o f  these o the r  f lows con ta in  

s i g n i f i c a n t  amounts of waste heat. A1 though the  n e u t r a l i z e d  p l a n t  wastes 

represent  a  h igh  t o t a l  d isso lved  sol  i d s  tream, t he  discharge chemical 

concent ra t ion  does n o t  i n f l uence  t h e  thermal-hydraul ic  mode l l ing  r e s u l t s .  



Consequently, cons idera t ion  o f  o n l y  t h e  coo l i ng  tower blowdown i n  t h e  

model1 i n g  o f  t he  d i spe rs ion  o f  t h e  p l a n t  discharge f l o w  does n o t  

ma te r i a l  l y  a f f e c t  t h e  resu l  t s  obtained. 

Quest ion  D l  1  d  

The lowest  C l i nch  R ive r  pool e leva t i ons  as recorded i n  ER Table 2.5-5 

were used i n  t he  Hypothet ica l  Worst Cases (see Table 1  - Quest ion  D8). 

Quest ion  D l l e  

Although reverse f lows o f  up t o  1.0 f t / s e c  v e l o c i t y  have been p red i c ted  

a t  the  S i t e ,  t h e  data presented i n  ER F igure  2.5-10 i n d i c a t e s  t h a t  re -  

c i r c u l a t i o n  o f  t h e  discharge plume t o  t h e  p l a n t  i n t a k e  would n o t  be 

expected f o r  a  reverse f l ow  scenar io  because 

1. per iods  o f  reverse f l ow  (>0.5 f t / s e c )  a r e  n o t  susta ined bu t  a r e  

l i m i t e d  t o  a  maximum du ra t i on  o f  approximately 2  hrs,  

2. over t h e  72 h r  pe r i od  o f  p red i c t i on ,  reverse f l ow  occured l e s s  

than 50% o f  t he  t ime  and 

3.  t h e  72 h r  pe r i od  may be charac ter ized  by a  3 f t / s e c  p o s i t i v e  f l ow  

dur ing  the  f i r s t  24 h rs  fo l lowed by 2  days o f  low ampl i tude 

o s c i l l a t o r y  f l o w  t h a t  was i n  a c t u a l i t y  a  pe r i od  o f  n e t  zero 

f low. 

Quest ion  Dl1 f 

The d e s c r i p t i o n  o f  the  procedures used i n  performing the  thermal- 

hyd rau l i c  mode l l ing  and subsequent mathematical computations a re  g iven  

i n  t he  Responses t o  Quest ions D8b and c  and w i l l  be incorporated i n t o  

the  Environmental Report. 



QUESTION Dl2 

Describe t h e  program f o r  mon i to r i ng  thermal e f f l u e n t  , 
t a k i n g  i n t o  cons idera t ion  the r e s u l t s  o f  e f f l u e n t  

d i spe rs ion  s tud ies  t h a t  have been completed (6.2). 

RESPONSE 

See rev i sed  Sec t ion  6.2.3. 



AMENDMENT V I I 
August 1976 



Provide data t o  support t he  assumption t h a t  no ground- 

water f l ow  could pass beneath t h e  r i v e r ,  p a r t i c u l a r l y  

down the  southeaster ly-d ipping s t r a t a  under the  r i v e r  

(2.2.3, 2.5.2). 

RESPONSE 

Weathering i n  carbonate aqu i fe rs  i s  a r e s u l t  o f  v e r t i c a l  and l a t e r a l  

c i r c u l a t i o n  o f  groundwater w i t h i n  t h e  aqu i fe r .  Thus, i n  these aqui fers,  

t h e  zone i n  which s i g n i f i c a n t  weathering occurs i s  i n d i c a t i v e  o f  the  

zone o f  a c t i v e  groundwater c i r c u l a t i o n ,  and so t h i s  zone represents the  

s i g n i f i c a n t  a q u i f e r  i n  a carbonate terrane.  

The s i t e  i n v e s t i g a t i o n  i n d i c a t e d  t h a t  s i g n i f i c a n t  weathering has occurred 

on ly  w i t h i n  the  upper l e v e l  o f  the  bedrock, and t h a t  below t h i s  l e v e l  

there  was no evidence o f  s i g n i f i c a n t  weathering which would i n d i c a t e  

a c t i v e  groundwater niovenient. Thus, i t  was concluded t h a t  the  on ly  zone 

beneath the S i t e  i n  which groundwater movement i s  s i g n i f i c a n t  i s  t he  zone 

extending from the  ground sur face t o  t h e  top  o f  continuous rock. Ground- 

water  occurs w i t h i n  t h i s  zone e s s e n t i a l l y  under water  t a b l e  condi t ions,  

a1 though occasional conf ined cond i t ions  probably occur i n  areas where 

l e s s  permeable s u r f i c i a l  s o i l s  may a c t  as a c o n f i n i n g  l a y e r  t o  more 

permeable weathered zones. This  cond i t i on  i s  most 1 i k e l y  t o  occur 

dur ing  per iods o f  h igh  groundwater l e v e l s  and occurs w i t h i n  the water 

t a b l e  a q u i f e r  described above. There i s  no evidence t h a t  conf ined aqui-  

fers e x i s t  a t  the S i t e  below the  water t a b l e  aqu i fe r .  

I n  o rder  f o r  f l o w  i n  the  water t a b l e  a q u i f e r  t o  pass beneath the  C l inch  

River, a p iezometr ic  g rad ien t  must e x i s t  w i t h i n  the  a q u i f e r  beneath the  

r i v e r .  Groundwater l e v e l s  measured i n  we1 1 s w i t h i n  a two-mile rad ius  o f  

the S i t e  and groundwater l e v e l s  measured i n  observat ion w e l l s  i n s t a l l e d  



grav i ty  discharge t o  the r i v e r .  The in f low parameter w i  11 consequently 

be evaluated with a high degree o f  re1 i a b i l  i t y  during the excavation 

phase. 
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over t he  S i t e  i n d i c a t e  t h a t  t h e  groundwater on e i t h e r  s ide  o f  the  C l inch  

R iver  genera l l y  f lows toward the  r i v e r .  

I f  a g rad ien t  from the  r i v e r  were generated by l o c a l  pumping, the  r i v e r  

would ac t  as a source of recharge t o  the  we l l .  Borings made on the S i t e  

and i n  the  r i v e r  i nd i ca ted  the  e leva t i on  of the top  of continuous rock, 

which e f f e c t i v e l y  def ines the  bottom o f  t he  aquifer,  l i e s  above an 

e l e v a t i o n  of about 700 MSL. The e leva t i on  of t h e  bottom o f  t he  channel 

i s  approximately 720 MSL and thus, t he  th ickness o f  t h e  a q u i f e r  beneath 

the r i v e r  i s  about 20 feet. This dimension i s  small r e l a t i v e  t o  the  

w id th  of the  r i v e r ;  thus, t he  presence of the  r i v e r  i s  the predominate 

fac to r  i n f l u e n c i n g  t h e  groundwater f l o w  system. An ana lys is  o f  the  

f low system w i t h  l i n e  sources and s inks  on opposite s ides o f  the  r i v e r  

showed t h a t  even such extreme cond i t ions  w i l l  n o t  induce f l ow  t o  cross 

beneath t h e  r i v e r .  

Bor ing data i n d i c a t i n g  the  t o p  o f  continuous rock a t  the  S i t e  are a v a i l -  

ab le i n  the  PSAR. Bor ing  data i n  and near t he  r i v e r  a re  furnished as a 

p a r t  o f  the  response t o  Quest ion D24. 
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QUESTION Dl4 

Provide da ta  on pe rmeab i l i t i es  i n  t h e  more weathered 

zones o f  t he  aqu i fe r ,  and est imates o f  t he  maximum 

pe rmeab i l i t i es  o f  t he  a q u i f e r  a t  t he  S i t e  (2.5.5, 

p. 2.5-15 and Table 2.5-17). 

RESPONSE 

Substan t ia l  weathering and minor s o l u t i o n i n g  was encountered i n  bor ings 

pene t ra t i ng  the  weathered l imestones border ing  the  U n i t  A upper S i l t s t o n e  1 8 
s t ra tum and consequently many pumping t e s t s  would be requ i red  t o  evaluate 

t he  range i n  pe rmeab i l i t y  t h a t  might  be expected i n  the  more perv ious 

aqu i fe rs .  During cons t ruc t i on  i t  i s  planned t o  g rou t  t he  per~iieable 

zones as necessary t o  c o n t r o l  seepage i n t o  the  excavat ion. Th is  g rou t -  

i n g  w i l l  decrease t h e  pe rmeab i l i t y  o f  t h e  a q u i f e r  around the  P lan t  Is land.  

Seepage w i l l  be monitored by cons t ruc t i ng  dra inage d i t ches  on a1 1  excava- 

t i o n  bernis and purr~ping t h e  r e s u l t i n g  e f f l u e n t  t o  s e t t l i n g  basins p r i o r  t o  

Aquifer permeabil i t i e s  i n  weathered and unweathered zones w i t h i n  the  

aqu i fe r  a re  presented i n  ER Table 2.5-17. More recen t  i n f l o w  pe rmeab i l i t y  

t e s t s  run  as p a r t  o f  a  t e s t  g r o u t i n g  program i n  t he  weathered zones o f  

t he  a q u i f e r  i n  the  Chickamauga U n i t  A upper Si  1  t s tone  i nd i ca ted  perme- 

8 

a b i l  i t i e s  i n  t he  same range as those repor ted  i n  t h e  above mentioned 

tab le .  'The maximum measured pe rmeab i l i t y  i n  t h e  S i t e  a q u i f e r  was 1,510 

feet  per  yea r  (measured i n  t h e  U n i t  A upper S i l t s t o n e )  as repor ted  i n  

the  PSAR. A pe rmeab i l i t y  va lue o f  2,000 f e e t  per year  was used i n  t h e  
1 

PSAR t o  produce a  conservat ive es t imate  o f  t r a v e l  time. The more recent  

pe rmeab i l i t y  values are  a l l  lower than 1,510 f e e t  per  year, t h e  p rev ious l y  

measured niaximum value. Thus, the  more recent  pe rmeab i l i t y  data i n d i c a t e  

t h a t  the  i n i t i a l  t e s t i n g  provided a  rep resen ta t i ve  range of pe rmeab i l i t i es  

f o r  the  S i t e  i n  t he  upper s i l t s t o n e ,  which i s  t h e  bear ing l a y e r  f o r  t he  

P lan t  Is land.  
1 
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QUESTION Dl 5 

Discuss appl i c a b i l  i t y  t o  computations o f  t r a v e l  t imes 

of the statement i n  2.5.2.5 t h a t  movement o f  ground- 

water usua l l y  occurs i n  a  d i r e c t i o n  normal of the  

groundwater contours. Discuss the va l  i d i  ty o f  t h a t  

assumption f o r  t he  j o in ted ,  weathered, fo lded carbon- 

a te  te r rane e x i s t i n g  i n  the v i c i n i t y  o f  the S i t e .  

RESPONSE 

A knowledge o f  t he  d i r e c t i o n  o f  movement of groundwater i s  necessary i n  

the  computation o f  t r a v e l  t imes, s ince the d i r e c t i o n  o f  movement de ter -  

mines the  des t i na t i on  o f  t h e  groundwater as w e l l  as the  length  o f  the  

path which the groundwater must t raverse  t o  reach t h a t  des t ina t ion .  

The statement t h a t  groundwater moves i n  a  d i r e c t i o n  normal t o  contours 

of constant  head i s  t r u e  whenever the  f l o w  i s  occur r ing  through a  nlediuni 

whose hyd rau l i c  p rope r t i es  do n o t  change w i t h  l o c a t i o n  o r  d i r e c t i o n .  

Such a  medium i s  c a l l e d  homogeneous and i s o t r o p i c .  A medium whose pro- 

p e r t i e s  change from p o i n t  t o  p o i n t  i s  c a l l e d  inhomogeneous. A medium 

whose p rope r t i es  vary w i t h  d i r e c t i o n  a t  a  p o i n t  i s  c a l l e d  an iso t rop ic .  

Flow i n  inhomogeneous o r  an i so t rop i c  media does n o t  necessar i l y  occur 

i n  a  d i r e c t i o n  normal t o  t h e  groundwater contours, b u t  may be def lec ted  

toward d i r e c t i o n s  o f  h igher  pe rmeab i l i t y  which o f f e r  l ess  res is tance 

t o  flow. 

No na tu ra l  depos i t  i s  homogeneous and i s o t r o p i c  i f  considered on a  small 

scale. Natura l  bedded deposi ts  such as the  l imestones and s i l t s t o n e s  

i n  the  v i c i n i t y  of t h e  S i t e  a re  genera l l y  an iso t rop ic ,  w i t h  p re fe ren t i a l  

d i r e c t i o n s  o f t e n  a1 lgned along bedding planes w i t h i n  the  formation. 

J o i n t i n g  o f  such formations i n  d i r e c t i o n s  normal t o  the bedding planes 

lessens the  anisotropy o f  these deposits. Other complexi t ies e x i s t  i n  the I 



format ion which may f u r t h e r  reduce the  an i so t rop i c  behavior o f  t he  

deposits.  When considered on a l a r g e  scale, t he  p o i n t  by p o i n t  var ia -  

t i o n s  w i t h i n  t h e  medium are blended, w i t h  the  r e s u l t  t h a t  the  medium 

may be considered, f o r  computational purposes, t o  be homogeneous and 

i s o t r o p i c  w i t h i n  t h e  more weathered zones i n  which t h e  groundwater f l o w  

w i l l  occur. 
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QUESTION 016 

Discuss q u a n t i t a t i v e l y  t h e  e f fec ts  on the  groundwater 

environment of dewatering f o r  cons t ruc t ion  o f  the  P lan t  

Is land,  and the  e f f e c t s  o f  stopping dewatering a f t e r  

I cons t ruc t i on  (2.5.2.6). 

! 

'RESPONSE 

During cons t ruc t ion ,  t h e  more permeable zones o f  the  aqu i fe r  w i l l  be 

grouted as necessary t o  con t ro l  seepage i n t o  the  excavat ion. A f t e r  con- 

s t r u c t i o n ,  groundwater l e v e l s  are expected t o  r e t u r n  t o  na tura l  l e v e l s  

except where cons t ruc t i on  has induced changes i n  the  character  o f  the  

aqu i fe r ,  such as decreased a q u i f e r  pe rmeab i l i t i es  caused by t h e  g rou t i ng  

o f  permeable zones, and increased penneab i l i t i es  around the  P lan t  I s l and  

where the  na tu ra l  a q u i f e r  ma te r i a l  w i l l  be replaced by cohesionless back- 

f i  11 mate r ia l  . 

Dewatering du r ing  t h e  cons t ruc t i on  o f  the  P lan t  I s l a n d  w i l l  be accomplished 

by pumping from open sumps located on selected berms and a t  t he  base o f  

the excavat ion and by i n s t a l l i n g  i n c l i n e d  d ra ins  i n t o  the  exposed rock 

faces. The base o f  the  excavat ion i s  a t  an e leva t i on  712.5'. The sumps 

w i l l  be a  minimum o f  s i x  f e e t  below t h i s  e leva t ion ,  thus enabl ing water 

t o  be maintained below the  712.5' l e v e l .  The lower ing  o f  the  groundwater 

f? 

a t  t he  P lan t  I s l and  w i l l  cause a  general lower ing  o f  the  water t a b l e  

w i t h i n  the  groundwater sub-basin formed by the  r i dges  t o  the  northwest 

and southeast o f  t he  P lan t  I s l and  and by the  C l i nch  River .  E f f e c t s  o f  

the  groundwater lower ing  may extend t o  d is tances as f a r  as the  boundaries 

o f  t he  groundwater sub-basin. S i g n i f i c a n t  e f f e c t s  on the  groundwater 
1 

environment a re  n o t  expected beyond these boundaries. Wi th in  the  basin, 

the  po r t i ons  o f  the  a q u i f e r  upgradient from the  excavat ion w i l l  be essen- 

t i a l l y  dewatered du r ing  d r y  weather and maintained a t  below natura l  l e v e l s  

du r ing  per iods o f  recharge. Flow may be reversed i n  the  low areas o f  the  

S i te ,  w i t h  a  grad ien t  from the  r i v e r  toward the  excavat ion induced by the  

dewatering. 



QUESTION D l  7 

Expla in how the  Tennessee Water Qual i t y  C r i t e r i a  (5.1 .2) 

f o r  maximum temperature r i s e  and maximum r a t e  o f  change 

of water temperature are  met i n  t he  v i c i n i t y  o f  t he  d i s -  

charge. I n  l i g h t  o f  the  f a c t  t h a t  no p rov i s ion  i s  made 

i n  the  Water Q u a l i t y  C r i t e r i a  f o r  a near f i e l d  m ix ing  

zone, discuss agreements made w i t h  the  Tennessee Water 

Q u a l i t y  Contro l  Board regarding t h e  mix ing  zone f o r  the  

discharge. Inc lude i n  t he  d iscussion precedents s e t  f o r  

discharges from o t h e r  thermal power p lan ts  i n  Tennessee. 

Discuss compl iance w i t h  a d d i t i o n a l  federal o r  s t a t e  

standards, if appl i c a b l  e, regarding vol  umes of water 

associated w i t h  discharge isotherms i n  the  near and f a r  

f i e l d  regions (5.1 ) .  

RESPONSE 

The Tennessee Water Qual i t y  C r i t e r i a  f o r  Temperature are  summarized below: 

Max. AT = 3°C = (5.4"F) 

Max. T = 30.5"C (86.g°F) 

Max. g = Z°C/hr (3.6"F/hr). 
A t  

Wi th in  the  nea r - f i e ld ,  the  thermal plumes r e s u l t i n g  from the  CRBRP d i s -  

charge mix s u f f i c i e n t l y  w i t h  ambient r i v e r  water t o  achieve compliance 

w i t h  the  above c r i t e r i a  f o r  a l l  cases o f  t y p i c a l  seasonal and hypothet ica l  

worst  cases cond i t ions  examined. 

Graphic dep ic t ions  o f  t h e  thermal plumes pred ic ted  from the  phys ica l  model 

a re  presented f o r  both t y p i c a l  seasonal and wors t  case mix ing  cond i t ions  

i n  F igure 1 through 4 - Quest ion D8. Only f o r  t he  hypothet ica l  worst  

case i n  w i n t e r  are temperature r i s e s  above the  maximum AT o f  5.4 degrees F 

observed and t h i s  occurs on l y  i n  the  c e n t e r l i n e  o f  t he  discharge j e t  a t  



distances o f  < I 6  feet from the  nozzle. As the Sta te  o f  Tennessee has 

recognized the  v a l i d i t y  o f  a reasonable mix ing zone (see ER Sect ion 14.1 ), 

compliance w i t h  the  s t a t e  c r i t e r i a  i s  a n t i c i p a t e d  even f o r  t h i s  irrlprobable 

mix ing cond i t i on .  

I n  Figures 5 through 8 - Quest ion D8, t he  phys ica l  model r e s u l t s  a re  

superimposed upon Cl inch R iver  p r o f i  les.  For a1 1 f o u r  ni ix ing cases examined, 

compliance w i t h  the  maximum AT (5.4"F), maximum T (86.g°F) and maximum A T / A ~  

(3.6"F/hr) o f  the  S ta te  c r i t e r i a  i s  ind ica ted .  

Appl icable governmental thermal standards i n  a d d i t i o n  t o  the  Sta te  o f  

Tennessee General Water Q u a l i t y  C r i t e r i a  inc lude the  determinat ion of 

mix ing zone s i z e  by the  S ta te  and the EPA Steam E l e c t r i c  Power Generating 

Po in t  Source Category E f f l u e n t  Guide1 ines and Standards (40 CFR 423). As 

discussed above, the  i d e n t i f i c a t i o n  o f  any reasonable mix ing  zone t h a t  

exerrlpts the  sniall area d i r e c t l y  i n  f r o n t  o f  and c lose  t o  the  discharge 

nozzle i t s e l f  w i l l  r e s u l t  i n  compliance o f  the  CRBRP thermal discharge 

w i t h  the  appl i c a b l e  Sta te  c r i t e r i a .  The EPA thermal standard s p e c i f i e s  

t h a t  the  on l y  permi t ted  discharge o f  waste heat i s  v i a  co ld -s ide  blow- 

down from a c losed r e c i r c u l a t i n g  c o o l i n g  system. The CRBRP i s  designed 

t o  be i n  compliance w i t h  t h i s  standard. 

The thermal e f f l u e n t  mon i to r ing  program w i  11 be used t o  determine whether 

discharges from the  CRBRP meet the  Tennessee Water Q u a l i t y  C r i t e r i a  f o r  

maximum temperature and maximum r a t e  o f  change o f  water temperature. The 

temperature sensors upstream and downstream o f  the  discharge w i l l  be 

scanned p e r i o d i c a l l y ,  and these data w i l l  be observed and recorded t o  

ensure compliance. 

No general d e f i n i t i o n s  f o r  mix ing  zones have been formulated as the  

Tennessee Water Q u a l i t y  Contro l  Board determines the  mix ing  zones f o r  

thermal discharges on a case-by-case basis.  As s ta ted  i n  the  ER (Sect ion 

3.4.3) thermal e f f l u e n t  discharges w i l l  be made through a submerged s i n g l e  



p o r t  d i f f u s e r  designed t o  meet the appl i c a b l  e thermal discharge 1 i m i  t s  . 
The p r o j e c t  w i l l  ob ta in  the concurrence of t h e  Water Qual i t y  Contro l  Board 

t o  assure compl i ance w i t h  a1 1 appl i c a b l  e s t a t e  standards. 

No precedents f o r  mix ing  zone determinat ion have been s e t  f o r  discharges 

from o ther  Tennessee thermal power p lan ts .  The Tennessee D i v i s i o n  o f  

Water Qual i ty  Contro l  has reviewed plans f o r  thermal mon i to r ing  programs 

a t  TVA's John Sevier,  B u l l  Run, Kingston, G a l l a t i n ,  and Johnsonv i l le  

Steam Plants.  

To the  best  o f  our knowledge, there  a re  no Federal o r  s t a t e  standards 

app l icab le  t o  the CRBRP regarding volumes of water associated w i t h  d i s -  

charge isotherms. 



QUESTION Dl8 

Provide d e t a i l s  regarding the f i n a l  l o c a t i o n  o f  the  

i n t a k e  s t ruc ture ,  i nc lud ing  i t s  p o s i t i o n  r e l a t i v e  t o  

the  shore, cross-sect ional  contour o f  the  r i v e r  bottom 

i n  the  v i c i n i t y  of  t he  intake, l o c a t i o n  of bathymetr ic  

c h a r t  (F igure 2.5-5), and depth below minimu111 water 

l e v e l  (3.4.2). 

RESPONSE 

'The requested d e t a i l s  o f  i n t a k e  l o c a t i o n  are  provided i n  Figures 1, 2 

and 3 (Quest ion D18). 
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QUESTION Dl 9 

Provide addi t iona l  d e t a i l s  regarding loca t ion  o f  the 

discharge, inc lud ing  i t s  pos i t i on  r e l a t i v e  t o  the 

shore, e levat ion o f  the o u t l e t  above the r i v e r  bottom, 

loca t ion  on bathymetric char t  i f  f i n a l  l oca t i on  d i f f e r s  

from t h a t  i n  Figure 2.5-6, and cross-sectional contour 

o f  the r i v e r  bottom i n  the v i c i n i t y  o f  the  discharge 

(3.4.3). 

This in format ion i s  already contained i n  the ER (Sections 10.3 and 14.6) 

and i s  reproduced on the fo l lowing pages as Figures 1 through 4 (Question D19). 



Figure 1 LOCATION OF CRBRP DISCHARGE 
(Ques. D19) 







AMENDMENT V I  I 
August 1976 

REFERENCE: 
TVA NAVIGATION CHART 
TENNESSE RtVER 
WATTS BAg R sERvolR 
EDITIOCI OF la63 

NOTES 
I. APPROX 250 C.Y SANDY 

SILT 4 ROCK Tb BE 
EXCAVATED BY CWSHECC/ 
DUAGLINEIRIPPIUG AND 
TRUCKED TO DISPOSAL 
LOCATlON AT BAROE 
UNLOADING FACILlT Y. 

2. NWX I50 C.Y. OF 

- -A -- -. 
RIP RAP TO BE 
PLACED. 

3. INSTALL "SUDMERGW 
OBJECT' SIGN O N  
CMbLY KYCNT 

Figure 4 SUBMERGED DISCHARGE 
(Ques. D19) 



QUESTION D20 

Resolve t h e  fo l l ow ing  discrepancy: The i s l a n d  shown i n  

Figure 2.5-6 as extending above the  r i v e r  sur face i s  

r e f e r r e d  t o  i n  subsection 5.1.1.1 as being submerged. 

Discuss r i v e r  f l ow  cond i t ions  f o r  which t h e  i s l a n d  

extends above the  r i v e r  surface, i f  any. Correct  t he  

bathymetr ic c h a r t  (F igure 2.5-6) .* 

RESPONSE 

The i s l a n d  shown i n  ER Figure 2.5-6 i s  a sand bar. I t s  degree o f  

exposure above the  water sur face i s  a funct ion o f  t h e  C l inch River  

pool e leva t ion  which var ies  on a seasonal bas is  by as much as s i x  fee t .  

I n  t h e  w i n t e r  (pool e leva t ion  approximately 735 f e e t  MSL) the  sand b a r  

i s  exposed such t h a t  i t  can be walked upon. I n  t h e  sumner (741 feet MSL) 

f i t  i s  submerged w i t h  on ly  the  tops o f  t he  most prominent vegetat ion 

penet ra t ing  the  water surface. 

The Environmental Report, docketed on A p r i l  10, 1975, contains the  

reference pool e leva t ion  f o r  the  bathymetr ic char t .  

*This quest ion was repeated i n  the  NRC l e t t e r  o f  A p r i l  23, 1975. 



QUESTION 021 

Resolve the f o l  1 owing discrepancy : River water tempera- 

tures l i s t e d  i n  Table 3.4-4 d i f f e r  from those i n  

Table 2.5-7. C l a r i f y  which temperatures are most 

appl icable t o  the  proposed s i t e ,  and where they were 

measured i n  r e l a t i o n  t o  the proposed s i t e .  

RESPONSE 

Water temperature data i n  both Tables 2.5-7 and 2.4-4 are a t  the tempera- 

tu re  s t a t i o n  a t  the White Wing Bridge, Cl inch River m i l e  21.6. 

Table 2.5-7 gives the average d a i l y  maximum and minimum temperatures 

f o r  each month averaged over the per iod June 1963 through December 1971 

whi le  t he  maximum and minimum temperatures l i s t e d  i n  Table 3.4-4 are 

extreme maximum and minimum temperatures f o r  each month averaged over 

the per iod June 1963 through October 1972. 

The discrepancies i n  the  average temperatures are p r ima r i l y  because the 

f igures on Table 2.5-7 are rounded t o  the nearest degree, wh i le  :he 

f igures i n  Table 3.4-4 covers a s l i g h t l y  longer per iod than the  data 

i n  Table 2.5-7. 



QUESTION D22 

C i t e  add i t i ona l  evidence i n  support o f  the  statement 

t h a t  no scour ing e f f e c t s  a re  an t i c i pa ted .  Plume wid th  

growth may be r a p i d  enough f o r  poss ib le  entrainment of 

bottom mate r ia l .  

RESPONSE 

A l l u v i a l  r i v e r s  a r e  f lows o f  n o t  j u s t  water, b u t  o f  water and sediment. 

Accordingly,  t h e  beds o f  these r i v e r s  are  c o n t i n u a l l y  s h i f t i n g ,  and 

genera l l y  a re  charac ter ized by the  m ig ra t i on  o f  l a r g e  dunes which move 

w i t h  the  f low, and by s h i f t s  i n  the  mean bed e levat ion .  This  i s  

assuredly the  case f o r  t he  C l inch  R iver  i n  t he  v i c i n i t y  o f  t he  CRBRP 

discharge f o r  t h e  l a r g e r  f l ow  v e l o c i t i e s  t h a t  occur there.  

- 1 
A d is turbance i n  an a l l u v i a l  stream, such as a  b r i dge  p i e r  o r  a  j e t ,  

mod i f ies  the  l o c a l  d i s t r i b u t i o n s  o f  v e l o c i t y  and sediment discharge, 

by producing l o c a l l y  h igher  f l ow  v e l o c i t i e s  and l o c a l l y  increased 

sediment t ranspor t  capac i ty  o f  t he  f low.  However, a f t e r  steady s t a t e  

cond i t ions  are  reached the  r a t e  o f  sediment t ranspor t  across a  sec t i on  

downstream from the  d is turbance must equal t h a t  across a  sec t i on  upstream. 

What happens i s  t h a t  t he  bed e l e v a t i o n  i s  reduced l o c a l l y  by scour, u n t i l  

t h e  f l o w  v e l o c i t y  near t h e  bed and t r a c t i v e  fo rce  on i t  are  reduced t o  

t h e  p o i n t  t h a t  sediment i s  t ranspor ted  i n t o  and ou t  o f  t he  a f f e c t e d  area 

a t  equal ra tes .  

The physical  model described i n  response t o  Quest ion D8b had an e r o d i b l e  

bed composed o f  coarse sand. I n  each o f  t h e  f o u r  cases studied, the  

dimensions o f  t he  bed d is turbance produced were measured; t h e  r e s u l t s ,  

w i t h  the  corresponding pro to type dimensions shown, a re  presented i n  

F igure  1  - Quest ion D22. The depth o f  scour and t h e  l a t e r a l  dimensions 

o f  t he  scour ho le  a re  seen t o  be very modest. I f  f i n e r  bed ma te r ia l  



had been used, the  dimensions o f  the  scoue ho le  would have been s l i g h t l y  

l a rge r .  However, there  i s  ample evidence, notable t h a t  obtained by 

Scimemi a t  Padua and B l a i s d e l l  a t  Minneapolis, t h a t  the  e q u i l i b r i u m  

dimensions o f  scour holes are  q u i t e  i n s e n s i t i v e  t o  sediment size, pro- 

vided the  f l ow  i s  s t rong enough t o  produce an a c t i v e  s t a t e  o f  sediment 

motion. I f  f i n e  sand (D  Q, 0.1 mm o r  smal le r )  had been used i n  the model, 

i t  i s  an t i c ipa ted  t h a t  the  dimensions o f  t he  scour hole would have been 

a f fec ted  by no more than a f a c t o r  o f  two. 

As the prototype ambient f l ow  v e l o c i t y  changes, t h e  plume w i l l  be s h i f t e d  

back and f o r t h  t o  produce a scour hole w i t h  roughly the  shape o f  a 

t runcated fan w i t h  a subtended angle o f  roughly 90 degrees t o  100 degrees. 

The c h a r a c t e r i s t i c  depth o f  t h i s  scour ho le  w i l l  be o f  the order  o f  the 

depths shown i n  Figure 1 - Quest ion D22. The r a d i a l  ex ten t  w i l l  be corn- 

parable t o  those shown i n  t h e  f i g u r e .  

I n  summary, i t  may be s ta ted  t h a t  the  proposed discharge s t r u c t u r e  f o r  

the CRBRP w i l l  produce on ly  a l o c a l i z e d  scour hole o f  modest dimensions. 

A f t e r  steady s t a t e  condi t ions are reached the  sediment t ranspor t  

character  o f  the stream w i l l  be v i r t u a l l y  the  same w i t h  o r  w i thout  the  

jet - induced disturbance. The dimensions o f  the  scour ho le  w i l l  be, no 

doubt, small i n  comparison t o  those o f  t he  dunes t h a t  migra te  past  the 

s i t e ,  and t h e  scour depth w i l l  be small i n  r e l a t i o n  t o  the  dune heights 

and t o  s h i f t s  i n  bed e leva t ion  t h a t  occur n a t u r a l l y .  

The b i o l o g i c a l  impacts associated w i t h  t h e  small amount o f  scouring pre- 

d i c t e d  are  discussed i n  t h e  Response t o  Quest ion D8d. 
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Figure 1 AREAS OF BOTTOM SCOURING 
(Ques. D22) 



QUESTION D23 (Le t te r  o f  Ap r i l  23, 1975: Parts a and b )  

Provide the fo l lowing addi t iona l  informat ion regarding 

discharge vel oc i  t i e s  and temperatures: 

a. Provide addi t iona l  evidence t o  j u s t i f y  considering 

only cool ing tower blowdown i n  the discharge plume 

calculat ions.  

b. Explain the assumptions on which the curve i n  Figure 

3.4-4 i s  based, and estimate the e r ro r  bounds on the 

slope. 

c. Methods f o r  computing the cool ing tower blowdown tem- 

perature. 

RESPONSE 

Question D 2 2  

The informat ion requested i s  given i n  the Response t o  Question D l l c .  

Quest ion  D2&. 

The cool ing tower blowdown has previously been shown t o  be a funct ion o f  

evaporation. The va r i a t i on  i n  cool ing tower evaporation was estimated t o  

be a 30 percent decrease i n  evaporation f o r  a 40 degree F decrease i n  wet 

bulb temperature (from cool i ng  tower vendor). The annual average evapora- 

t i o n  was estimated t o  be 0.08 x cool ing tower range (OF) = % o f  c i r c u l a t i n g  

water f low (a lso from cool ing tower vendor). The annual average evapora- 

t i o n  o f  0.08 x 20 = 1 .6%, .016 x 265,000 gpm - 4240 gpm was assumed t o  

occur a t  the average wet bulb temperature o f  52 degrees F and the change 

i n  evaporation w i t h  wet bulb given above was used t o  determine an exact 

operating curve. I t  also should be noted t ha t  the evaporation i s  bound 

a t  the maximum w i th  100 percent o f  the heat load dissipated by evaporation. 



This would occur a t  about 75 degrees F wet bulb from the curve drawn 

with the above assumptions. 

-0- 2.65~10 9BTU/ hr 
- 

Max- A 1050 BTU/lb l b  - 5054 gpm = 2.523~10 F- 

This information, along with estimates fo r  the d r i f t ,  fixes the blowdown 

curve, the maximum blowdown curve and the maximum blowdown under normal 

operation a t  3240 gpm. 

I f  an er ror  of - +10 percent on the evaporation curve i s  assumed, the blow- 

down curve would vary by - +6.73 since as was previously shown 

This variation in blowdown, based on the maximum ra te  would be - +216 

gpm; and variation based on the annual average blowdown of 2700 gpm 

would be - +I80 gpm. This analysis shows the blowdown flow curve given 

i s  re lat ively insensitive. An exact error  band on the curve i s  not 

currently available. However, an exact evaporation versus wet bulb 

curve can be provided by the vendors during the bid period a f t e r  the 

cooling tower design i s  finalized and the specification sent out. 

This would allow an exact blowdown curve t o  be determined. 

Question D23c 

Cooling tower blowdown temperatures for  the typical seasonal cases were 

determined from ER Table 3.4-4. For the winter case, the mean of the 

average blowdown temperatures for  the months of January, February and 

March was used. The mean of the months of July, August and September 

was used for  the typical summer case blowdown temperature. 

Blowdown temperatures for  the hypothetical worst cases were determined 

from ER Figure 3.4-2 ut i l iz ing the atmospheric wet-bulb temperatures 



obtained from the B u l l  Run Steam Plant  data s e t  (see Table 1 - Quest ion D8). 

I n  add i t ion ,  t he  coo l i ng  i n f l uence  o f  the  makeup water f l o w  t o  the  coo l i ng  

tower basin was accounted f o r  i n  the  f i n a l  determinat ion o f  discharge 

temperature. This resu l  t ed  i n  a discharge temperature 1 .2F degrees lower 

than the  c o l d  water temperature from ER Figure 3.4-2 f o r  t he  w i n t e r  case. 



QUESTION D24 

Provide the  f o l l o w i n g  add i t i ona l  d e t a i l s  regarding the  

r i v e r  bottom (2.5.1): a. Type o f  ma te r ia l  (sand, 

rock, e t c .  ) and est imated values o f  t he  Chezy and/or 

Manning Coef f ic ien ts .  b. Approximate composition 

( loose sand, rock)  as a func t i on  o f  depth. 

RESPONSE- 

Borings were made i n  the r i v e r  bottom t o  evaluate foundat ion cond i t ions  

a t  selected in take  and discharge s i t e s .  Boring l o c a t i o n s  are  shown on 

Figure 1 (Quest ion D24). The geologic logs of t he  bor ings i n  and near 

the r i v e r  a re  contained i n  a r e p o r t  submitted t o  Burns & Roe, Inc.  (1 

These bor ings i nd i ca ted  a t h i n  (0-2 f e e t )  l a y e r  o f  sandy, c layey s i l t  

ove r l y ing  bedrock. Bedrock i n  these areas was 1 imestone and s i  1 tstone. 

The type o f  bedrock i n  o ther  areas can be determined from PSAR F igure  

NO. 2.5-5. 

Manning c o e f f i c i e n t s  i n  the r i v e r  adjacent t o  t h e  S i t e  were determined 

by TVA by c a l i b r a t i n g  an unsteady f l o w  model t o  h i s t o r i c a l  f lows.  T,he 

c o e f f i c i e n t s  so determined were 0.022 a t  CRM 16.8, 0.024 a t  CRM 17.85 

and 0.029 a t  CRM 18.9. 

(1)  Report o f  Pre l im inary  Foundation Inves t iga t i on ,  Geotechnical Report 
Number 3, CRBRP, S.A.-679, Law Engineering, February 12, 1975. 
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QUESTION D25 

Provide the  f o l l o w i n g  in format ion  regarding the  i n -  

take located a t  CRM 14.4, downstream o f  t h e  discharge: 

poss ib le  e f f e c t s  o f  worst-case thermal and chemical 

plumes ( f o r  r i v e r  no-f low as we l l  as f l ow  cond i t ions  

on the  r i v e r  water i n  the v i c i n i t y  o f  t he  intake,  

and t h e  consequences o f  these e f fec ts  f o r  use o f  t h e  

water withdrawn a t  the  i n take  2.2.3.1, 5.1, 5.4). 

RESPONSE 

The in take  located a t  C l inch R iver  m i l e  14.4 provides the potable and 

se rv i ce  water  requirements o f  the K25 f a c i l i t y  o f  the ORNL Gas Di f fus ion  

operat ion.  Water withdrawn f o r  potable usage i s  t rea ted  v i a  c l a r i f i c a t i o n ,  

sand f i l t r a t i o n  and c h l o r i n a t i o n  p r i o r  t o  d i s t r i b u t i o n  wh i l e  serv ice  water 

i s  demineral ized t o  ensure requ i red  q u a l i t y .  

Only f o r  t h e  improbable occurrence o f  an extended per iod  (> I0  days) o f  

zero re lease from Melton H i l l  Dam dur ing  t h e  summer months would any 

thermal in f luence of CRBRP opera t ion  be f e l t  1.5 mi les  downstream a t  

t h e  K25 in take.  As a temperature e leva t ion  above ambient o f  l ess  than 

1 .OF0 would be experienced a t  K25 (see Figure A-3, Appendix 10.3A), 

no adverse impact on t h e  potable water supply would be ant ic ipa ted.  

I n  regard t o  chemicals, a review and comparison o f  t h e  U.S. Pub l i c  

Heal th Serv ice d r i n k i n g  water (mandatory) l i m i t s  o f  concentrat ion as 

c i t e d  i n  ER Table 5.4-1 and the  Nat ional  Technical Advisory Committee 

recommended (permiss ib le)  sur face water c r i t e r i a  f o r  p u b l i c  water 

suppl ies (ER Table 5.4-2) w i t h  the  CRBRP discharge chemical concen- 

t r a t i o n s  given i n  Table 1 (Quest ion E l )  and Cl inch R iver  ambient chemi- 

ca l  concentrat ions l i s t e d  i n  ER Table 5.4-5 w i l l  i n d i c a t e  t h e  fo l lowing:  



1. The u n d i l u t e d  p l a n t  e f f l u e n t  conforms t o  the  P u b l i c  Hea l t h  

Serv ice  1  i m i  t s  . 

a. Most o f  t h e  c o n s t i t u e n t s  l i s t e d  i n  ER Table 5.4-1 

(a r sen i  c  , cadmium, chromi um, cyanide, s e l e n i  um and 

s i l v e r )  a r e  n o t  p resen t  i n  t h e  CRBRP d ischarge  ex- 

. cep t  as 2 .5 - f o l d  concen t ra t ions  o f  t h e i r  ambient 

r i v e r  l e v e l s  which a r e  below the  l i m i t s  o f  d e t e c t i o n  

(see ER Table 5.4-5). 

b. Even t he  maximum concen t ra t i on  of  l ead  expected t o  

be p resen t  i n  t he  d ischarge (Table 1-Quest ion E l )  

i s  below t h e  mandatory l i m i t s .  

2. A ve ry  modest d i l u t i o n  of  6 - f o l d  d u r i n g  t h e  1.5 m i l e  t r a v e l  

o f  a CRBRP chemical plume from t h e  d ischarge  p o i n t  t o  t he  

K25 i n t a k e  i s  s u f f i c i e n t  t o  e s t a b l i s h  even a  chemical  plume 

c o n t a i n i n g  t h e  maximum concent ra t ions  o f  a l l  c o n s t i t u e n t s  i n  

Table 1  (Ques t i on  E l )  as a  s u i t a b l e  p u b l i c  d r i n k i n g  water  

supply  accord ing  t o  t h e  Na t i ona l  Technica l  Adv isory  Committee 

c r i t e r i a  (ER Tab le  5.4-2). 

On t h e  bas i s  of  these f ind ings ,  i t  i s  concluded t h a t  c o n d i t i o n s  would n o t  

be a n t i c i p a t e d  under which t he  chemical d ischarges f rom the  CRBRP cou ld  

adverse ly  a f f e c t  t h e  K25 wate r  i n t a k e  l o c a t e d  a t  CRM 14.4. 



QUESTION D26 

Discuss whether plans f o r  f l ow  management o f  the  r i v e r  

inc lude any p o s s i b i l i t i e s  f o r  changing f l ow  cond i t ions  

from those now maintained a t  t he  S i te .  I f  so, descr ibe 

the  poss ib le  changes i n  f low condi t ions,  and the  e f f e c t s  

on t h e  thermal and chemi ca l  p l  umes (2.5) .  

RESPONSE 

There are  no plans a t  t h i s  t ime f o r  changing f l o w  cond i t ions  from those 

now maintained a t  t h e  S i te .  



QUESTION D27 

Provide the d a i l y  temperatures upon which the monthly 

temperatures i n  Table 3.4-4 are based, inc lud ing 

temperatures f o r  both the r i v e r  water and the cool ing 

tower b l  owdown. 

RESPONSE 

The requested r i v e r  temperature data have already been submitted. The 

cool ing tower blowdown temperatures were computed from atmospheric wet- 

bulb data recorded a t  the Knoxvi l le A i rpor t ;  copy o f  t h i s  data i s  

provided as Table 1 (Question D27). 

ADDITIONAL INFORMATION REQUESTED I N  NRC LETTER, A p r i l  23, 1975 

Provide the d a i l y  temperatures on which the monthly 

cool ing tower blowdown temperatures i n  Table 3.4-4 

are based. I f  wet-bulb atmospheric temperatures are 

given, a lso provide the necessary equations and/or 

graphs f o r  convert ing the wet-bulb temperatures t o  

cool i ng tower b l  owdown temperatures. 

RESPONSE 

A copy o f  the d a i l y  temperature records was forwarded t o  Ba t t e l l e -  

Northwest on A p r i l  18, 1975 (WESD - Let ter ,  ESD-PMC-306, H. F. Herr t o  

E. Christopherson). 



TABLE 1--QUESTION D27 

CLIMATOLOGICAL DATA 

AVERAGE JANUARY DAY 

KNOXVILLE DATA: 1168-1/72 

Time 
0 

01 
04 
0 7 
10 
13 
16 
19 
2 2 

Dry Bulb 
Temp. 
0 

34.6 
33.6 
31.6 
34.8 
40.6 
43.2 
39.4 
36.6 

Wet Bulb 
Temp. 

(OF) 

32.0 
31.2 
30.0 
32.2 
36.0 
37.4 
35.0 
33.4 

R e l a t i v e  Wind P r e v a i l i n g  
Humidi ty Speed D i r e c t i o n  
.-EL (mph) (deg) 

Avg . 36.8 33.4 71.1 

AVERAGE FEBRUARY DAY 

KNOXVILLE DATA: 2/68-2172 

Dry Bulb 
Temp. 
0 

Wet Bulb 
Temp. 
0 

Re1 a t i v e  Wind P r e v a i l i n g  
Humi d i  t y  Speed D i r e c t i o n  
0 (mph) (deg) 

69.6 
72.6 
75.0 
68.2 
56.8 
50.8 
56.4 
63.6 

Avg . 37.9 33.4 64.1 

(Continued) 



TABLE 1 --QUESTION D27 (Continued) 

AVERAGE MARCH DAY 

KNOXVILLE DATA: 3/68-3/72 

Dry Bulb 
Temp. 
0 

Wet Bulb 
Temp. 
0- 

Re1 a t i v e  Wind Prevai 1 i ng 
Hurnidi t y  Speed D i rec t ion  
0 (mph) (des) 

Avg . 46.3 40.4 61.3 

AVERAGE APRIL DAY 

KNOXVILLE DATA: 4168-4/72 

Time 
(hr )  -- 

Dry Bulb Wet Bulb 
Temp. 
0 

Relat ive  Wind Preva i l i ng  
Humidity Speed D i rec t i on  
(%) (mph) (des) 

Avg . 59.3 51.6 61.2 

(Continued) 



TABLE 1 --QUESTION D27 (Continued) 

AVERAGE MAY DAY 

KNOXVILLE DATA: 5/68-5172 

Time 
0 

Dry Bulb 
Temp. 
0 

Wet Bulb 
Temp. 
0 

Re1 a t i v e  Wind P r e v a i l i n g  
Humi d i  t y  Speed D i r e c t i o n  
(X) jmph) (deg) 

Avg . 66.1 58.4 65.1 

AVERAGE JUNE DAY 

KNOXVILLE DATA: 6/68-6172 

Time 
( h r  

Dry Bulb 
Temp. 

( O F )  

Wet Bu lb  
Temp. 
0 

R e l a t i v e  Wind P r e v a i l i n g  
Humidi ty  Speed D i r e c t i o n  
(%) (mph (deg) 

Avg . 73.0 66.3 72.3 

(Continued) 



TABLE 1 - -QUESTION D27 (Continued) 

AVERAGE JULY DAY 

KNOXVILLE DATA: 7/68-7172 

Dry Bulb 
Temp. 
0 

Wet Bulb 
Temp. 
0 

Re1 a ti ve Wind P r e v a i l i n g  
Humidity Speed D i r e c t i o n  
L (mph) (des) 

Avg . 76.2 69.9 74.9 

AVERAGE AUGUST DAY 

KNOXV 1LI.E DATA: 8/68-8172 

Time 
0 

Dry Buqb 
Temp. 
0 

Wet Bulb 
Temp. 
0 

R e l a t i v e  Wind Preva i 1 l ng 
Humidity Speed D i r e c t i o n  
(%) ( p )  (deg) 

Avg . 75.4  69.5 75.5 

(Continued) 



TABLE 1 --QUESTION D27 (Continued) 

AVERAGE SEPTEMBER DAY 

KNOXVILLE DATA: 9/68-9172 

Dry Bulb Wet Bulb R e l a t i v e  Wind P r e v a i l i n g  
Time Temp. Temp. Humidi ty  Speed D i r e c t i o n  
( h r )  (OF) (OF) ( % I  (mph) (deg) 

Avg . 70.6 65.2 76.4 

AVERAGE OCTOBER DAY 

KNOXVILLE DATA: 10168-10/72 

Time 
( h r )  

Dry Bulb 
Temp. 

( O F )  

Wet Bulb 
Temp. 
L 

R e l a t i v e  Wind P r e v a i l i n g  
Humidi ty Speed D i r e c t i o n  

( % ) (mph) (deg) 

Avg . 59.9 54.8 74.5 

(Continued) 



TABLE 1 --QUESTION D27 (Cont inued) 

AVERAGE NOVEMBER DAY 

KNOXVILLE DATA: 11168-11/72 

Time 
( h r )  

0 1 
04 
07 
10 
13 
16 
19 
22 

Dry  Bu lb  
Temp. 
0 

44.2 
42.6 
41.2 
46.4 
53.2 
55.2 
49.4 
45.8 

Wet Bu lb  
Temp. 
0 

41.2 
39.6 
38.4 
42.4 
46.2 
46.6 
44.2 
41.8 

Wind R e l a t i v e  P r e v a i l i n g  
Humid i t y  Speed D i r e c t i o n  

(% 1 (mph 1 (deg 

Avg . 47.3 42.6 70.0 

AVERAGE DECEMBER DAY 

KNOXVILLE DATA: 12168-12/72 

Dry  Bu lb  
Temp. 
0 

40.4 
39.2 
38.2 
41.4 
47.0 
48.8 
44.2 
41.8 

Wet Bulb 
Temp. 
0 

37.2 
36.4 
35.8 
38.2 
41.6 
42.4 
39.6 
38.4 

R e l a t i v e  Wind Preva i  1 i ng 
Humid i t y  Speed D i r e c t i o n  
(%) (mph) (deg) 

Avg . 42.6 38.7 70.9 



QUESTION El 

Provide, in tabu1 ar form, a complete characterization of 
the water discharged to the Clinch River as wastewater 
or blowdown. Include pounds of chemical discharged per 
year, in-plant source of chemical, frequency of discharge, 

average and maximum concentrations which will be dis- 
charged, background concentration of chemical in the 
Clinch River, concentration of the chemical in the river 
prior to discharge, percent increase in concentration in 
the river caused by discharges from the CRBRP. Include 
chemicals and waste from water and wastewater treatment 
processes (BOD, SS, DS, NH3-N) , cooling water biocide 
treatment (free residual and combined residual chlorine) , 
ion exchange resin regeneration, machinery room drains 
(oil and grease), and routine plant cleaning operations. 
Explain methods used to determine the concentrations 
of the chemicals in the river after waste discharge. 

ADDITIONAL INFORMATION REQUESTED IN NRC LETTER OF APRIL 23, 1975 

Complete the response by expanding the table (Item El) 
to account for condenser tubing erosion/corrosion release; 
such as copper, nickel, zinc, tin and arsenic that may 
be discharged in the plant blowdown. State assumptions 
and methods used to determine the concentrations and 
annual mass discharges expected. 

RESPONSE 

The requested tab1 e (including condenser tube corrosion products) is 
provided as Table 1-Question El. Percent increases in concentration in 
the river caused by chemical discharges and methods used to determine 

/ 
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the concentrations in the river are presented in the Response to Ques- 

tion D8c. The heavy metals copper, iron, lead, manganese and zinc are 

associated with 90-10 CuNi condenser tubes, Alloy 706. Concentrations 

given in Table 1-Question El are based on maximum percent composition 

in the a1 1 oy. A 1 i terature survey determined the estimated corrosion/ 

erosion rates. In general , wastage rates occurring in surface condenser 
tubes under service conditions similar to those expected for CRBRP 
are much less than 1 mil per year. Therefore, average concentrations 

are conservatively taken to result from 0.2 mil per year wastage and 

maximum concentrations are based on 1 mil per year. Further conservatism 

is added by using a manufacturers' correlation for metal concentrations 

that assumes uniform wastage. Mass discharges and concentrations are 

based on annual average full power blowdown rate of 2210 gpm. Average 

values are based on a capacity factor of 68.5%; maximum values are based 

on a capacity factor of 80.2%. 



Total A l k a l i n i t y  (as CaC03) 

AnmMlia Nitrogen (as N) 

BOD 
calcium 

~ h l ' o r i d e  

Chlorine Residual 

COD 
t 

C o p w  
Total Dissolved Solids (10s) 

~ o t a l  1mn' 

Lead 

3 b g n e s i m  
I 

R) bnganere 

Nickel 
0 

N i t r a t e  (NO3) 

pH 
Total  Phosphate 

Potassim 

S i l i c a  (Si02) 

Sodim 

Sulfate (SO4) 

Tetal  Suspended Sol i d s  (TSS) 

Zinc + 

TABLE 1 --QUESTION E l  

CHARACTERIZATION OF WATER DISCHARGED TO CLINCH RIVER 

Clinch River CRBRP Waste Streams Mschame to River 

(Backqround)' v n  If h n u a l  ~ u a n t i t y *  CrncentratfonV Based on Avq. Based on flax. Based on Avo. Based on Max. Base on the 
Avq. Conc. Max. Conc. River Conc. River Conc. Discharqe -3 .7  qpn Oischarqe -35 gDm Oesi n Loading 

(mall 1 (mall ) (mall ) (mall (moll ) (ma/l) ?rng/l) . 1104 lbs/yr)  z;y 

*Based on the  Aquatic Baseline Monitoring Program chemical data 

*Includes several minor recycled waste streams (Make-Up Water System equipment rinses, backwashes and blowdown; non-radioactive f l o o r  drains). These 
do not measureably af fect  the Coolinq Tower Blowdown Chemical Concentrations. 

'~ncludes Make-up Hater Demineralizer and Steam Condensate Pol isher regeneration wastes, Aux i l ia ry  B o i l e r  blowdown and Non-Radioactive Lab and 
Sampling wastes 

++ Carputed as follows: .Quant i ty from Cooling Tower Blowdown = (Avg. Conc.) (Annual Avg. Blowdown = 2,210 qpm) (Plant Load Factor = 68:5Z) 
Quant i t y  from Neutralized Plant Wastes = (Conc.) (Flow = 35 gpn) (24 hr/day operation) (26 operat in days/yr) 
Quant i ty from Sanitary Wastes = (Conc.) (Flow = 5 gpm) (24 hr lday operation) (365 operating dayslyr! 

91: tonc -- . ~ ~ ~ ~ ~ g i o ~ y i s i ~ a ~ ~ ~ ~ " , ~ ; ~ ~ r r ~ ~ ; ~ ~ ~ ~ , " ~ . m ~ ~ p " ~ ~ ; ~ h ~ ; ; ~ r f ~ ~  and a v e r a a  discharge flow (neut ra l l ied  p lan t  n t s )  

W ~ i e l d  masurements using the or tho to l id ine  ca lo r imet r i c  method repeatedly showed the ch lo r ine  residual  concentration t o  be below the l i m i t s  of d e t e c t i m  
(4.05 mgfl). As there are no nearby sources of chlor ine addi t ions t o  the r i v e r ,  i t  can be assumed tha t  the ambient leve l  f s  zem. 

'includes contr ibut ion t o  e f f l u e n t  quant i t ies  from condenser erosion/corrosion 



QUESTION E2 

Describe the  a n a l y t i c a l  techniques which w i l l  be used 

t o  determine f r e e  res idua l  and combined res idua l  

c h l o r i n e  concentrat ions. 

RESPONSE 

The Amperometric T i t r a t i o n  method w i l l  be employed as the  pr imary 

standard t o  determine f r e e  and combined res idua l  c h l o r i n e  concentrat ions. 

This method i s  described i n  d e t a i l  beginning on Page 112 o f  "Standard 

Methods f o r  t h e  Examination o f  Water and Wastewater", t h i r t e e n t h  ed i t i on ,  

(1971). 



QUESTION E3 

Provide data on ch lo r ine  demand i n  C l  inch River water. 

I n c l  ude seasonal var ia t ions.  

RESPONSE 

Aquatic basel ine data f o r  ch lor ine demand i n  the Clinch River was co l -  

l ec ted  i n  March and September. On both sampling dates the one hour 

ch lo r ine  demand, as described i n  "Standard Methods" on page 144 (Appendix 1, 

Question E3) was <0.5 mg/l i t e r .  This leve l  o f  demand was a t  the lower 

l i m i t s  of reso lu t ion o f  the analysis method. TVA sampled ch lo r ine  demand 

a t  Cl inch River M i le  17.9 on May 8, 1973 and reported a  value f o r  a  

1/2 hour ch lo r ine  demand o f  0.2 mg/ l i te r .  Chlorine demand i n  the Cl inch 

River i n  the area o f  the S i t e  does not  appear t o  vary seasonally. 



APPENDIX 1 TO QUESTION E3 

Excerpt from "Standard Methods f o r  the Examination o f  Water and Wastewater," 

American Public Health Association, Washington, D. C . ,  1971, pp 144-146. 

115 CHLORINE DEMAND 

The chlorine demand of a water is 
caused by such inorganic reductants 
as ferrous, manganous, nitrite, sulfide 
and sulfite ions. Ammonia and cyanide 
consunle considerable chlorine during 
the free residual chlorination process. 
Chlorinc substitutes on phenols and 
othcr similar aromatic compounds to 
form chloro derivative compounds, but 
may also oxidize the aromatic coni- 
pounds when larger amounts of chlo- 
rine are added. It  may also react with 
ammonia and naturally occurring am- 
ino compounds to form chloramines 
with an active or oxidizing chlorine 
atom. The dcstruction of thc chlora- 
mine compounds can be achieved by 
the addition of more chlorine and sub- 
sequently, with the addition of enough 

chlorine, a frce available residual (hy- 
pochlorous acid or hypochlorite) may 
be attained. 

The chlorine dcmand of water is the 
difference between the amount of chlo- 
rine applied to a treated supply and 
the amount of free, combined or total 
available chlorine remaining at the end 
of thc contact period. The chlorinc dc- 
mand of any given watcr varies with 
the amount of chlorinc applied, time of 
contact, pH, and temperature. For 
comparative purposes it is imperative 
that all test conditions be stated. The 
smallest amount of residual chlorine 
considcrcd significant is 0.1 mg/l C1. 
Presented here are a method for lab- 
oratory usc and a field procedure which 
gives less exact results. 

1 I5 A. Laboratory Method 

I. Discussion 

The laboratory method is designed 
to determine the so-called immetliate 
demand as well as othcr demands at 
longcr contact periods. Chlorine dc- 
nlaiid dctcrminations are madc to dc- 
terminc the amount of chlorinc that 
must bc apl>lied to a watcr to produce 
a specific free, combined, or total avail- 

able chlorinc rcsidunl after a selected 
pcriod of contact. If the amount of 
chlorine applied to waters containing 
amrnoniunl or organic nitrogcrl com- 
pounds is not suflicicnt to reach what is 
ternlcd thc "brcakpoint," chloramines 
and certain other chloro derivatives 
which rcact as combined available re- 
sidual chlorine are produccd. When 
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suflicicnt chlorine has bccn added to 
rcach tllc hicakpoint, which dcpcnds 
on pH, ratio of chlorine to nitrogenous 
compounds prcscnt, and other factors, 
subsequcnt additions of chlorine remain 
in the free available state. 

2. Apparatus 

COLORIMETRIC EQUIPMENT-One of 
the following is required: 

a. Spectroplzotometer or filter pilo- 
tot)retpr, for use in the wavelength rangc 
of 400-490 mp and providing a light 
path of 1 crn or longer. 

b. Comparator, color- and turbidity- 
compensating. . - 

c. Frerlct~ square bottlw, capacity 
1 or 2 oz. 

3. Reagents 

a. Sfarzdard chlorine sollrtion: A 
suitable solution may be obtained from 
the chlorinator solution hose or by 
bubbling chlorine gas through distilled 
or tap water. The stability of the chlo- 
rine solution may be improved by stor- 
ing in the dark or in brown glass-stop- 
pcrcd bottles. Evcn so, it will lose 
strcngrh and must be standardizcd cach 
day that i t  is uscd. Altcrnativcly, 
houschold hypochloritc solution, which 
contains about 30,000-50,000 mg/l 
chlorine equivalent, may be diluted to 
suitable strength. This is more stable 
than a chlorine solution, but should not 
bc uscd more than a weck without re- 
standardizing. The solution uscd for 
determining chlorine demand should 
preferably be the same kind of chlorine 
solution as is actually applied in plant 
treatmcnt. Thc preparation of tempo- 
rary standards for calibrating a pho- 
tometer entails the fewest problcnls 
with hypochlorite. Depending on the 
intendcd use, a suitable strength of 
chlorine solution will usually be be- 

tween 100 mg/l and 1,000 mg/l. If 
uscd lor chlorine demand dcterminn- 
tion, it should be suflicicntly strong that 
the volume of trcatccl portions will not 
be increased more than 5 %  by addi- 
tion of the chlorine solution. 

STANDARDIZATION: PI;ICC 2 ml acetic 
acid and 10 to 25 nll distilled water in 
a flask. Add about 1 g potassiunl io- 
dide, estimated on a spatula or small 
spoon, aftcr prior familiarization with 
the quantity by scveral wcighings. Mca- 
sure into the flask a suitable volume of 
the chlorine solution. In choosing a 
convcnient volume, note that 1 ml of 
0.025N thiosulfatc titrant to be uscd for 
titrating is cquivalcnt to about 0.9 mg 
chlorine. 

Titrate with standardized 0.025N 
sodium thiosulfatc titrant until thc 
yellow iodine color is nli~iost gone. Add 
1 to 2 rnl starch indicator solution and 
continuz the titration to disappearance 
of the bluc color. 

Determine thc blank by adding iden- 
tical quantities of acid. KI, and starch 
indicator to n volumc of distilled watcr 
corrcs~onding to thc sample uscd for 
ti tration. 

( A  t n) Y N ..: 35.45 
mg/nll CI z - - - 

nil suniplc 

where A = ml titrri~ion for snmplc, 
B = ml titration for blank which may 
be positive or negative, and N = nor- 
mality of Na,S,Oa. 

b. Acetic acid, conc (glacial). 
c. Potassilrtn iodide cry.\ials. 
t l .  Starldard sodi~rtti tllio.~ulfate ti- 

rrant, 0.025N: Prepare as directcd in 
Res idua l  Chlorine, Section 1 14A.2d 
preceding. 

e. S!arch itltlicator soliriior1: P~.cpnt-c 
as directed in Residuill Chlorine, Sec- 
tion 1 1 4 A . 2 ~  preceding. 

f. Ortllotoliditle rcagolt: Prcparc as 
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dirccted in Residual Chlorine, Section to producc a specific frce, combined 
114C. 3c. or total available chlorine residual after 

g.  Sodium arserlite solutiort: Prepare a definite time interval which nlay vary 
as dirccted in Rcsidual Chlorine, Sec- from a few minutcs to many hours. To  
tion 1 14D. 3b. this end, carry out the test over the 

desired contact period. If the objective 
4. Procedure of the tcst is to duplicntc in thc labora- 

a. Volrnt~e of  sunzple: Mcasurc at 
least 10 equal portions of thc samplc, 
prefcrnbly into brown glass-stoppcrcd 
bottles or erlenmcyer flasks of ample 
capacity to permit mixing. If the ob- 
ject of the test is to determine chlorine 
demand, measure 200-ml portions; if. 
it is to relate chlorine demand to bac- 
terial removal, the effcct on taste and 
odor, or the chemical constituents of 
the watcr, use portions of 500 ml or 
more. Properly sterilize all glassware 
for bacteriologic investigation. 

b. Addition of  clzlorine water: Add 
an amount of chlorine to the first por- 
tion which lcaves no chlorine residual 
at the end of the contact period, espe- 
cially if low demands are being studied. 
Add incrcasing amounts of chlorine to 
the succcssive portions in the scrics. In- 
crease thc dosagc bctwcen portions in 
incremcnts of 0.1 mg/l for determining 
low demands, and up to 1.0 mg/l or 
more for higher demands. Mix while 
thc chlorine solution is bcing addcd to 
the samplc. Dose thc portions of the 
sample according to a staggered sched- 
ule that will permit the determination 
of chlorine residuals at the predeter- 
mined contact time. 

c.  Corztnct rin~e: The usual purpose 
of a chlorine demand tcst is to detcr- 
mine the amount of chlorine required 

tory the tcnipcraturc and thc plant con- 
tact time, makc scvcral prclinlinary 
chlorinc determinations during different 
reaction periods, such as 15, 30, and 
60 min, in ordcr to ascertain the chlo- 
rine consumption with respect to time 
-information which can be valuable 
in treatment plant control. Rccord the 
contact time. Protect the chlorinated 
samples from strong daylight through- 
out the tcst. 

d.  Exan~inalion oj sanlples: At the 
cnd of the contact pcriod, determine the 
free and the combincd available resid- 
ual chlorine by the OTA test--Section 
114D-or other adequate tcst on a 
small aliquot from each portion. Plot 
the residual chlorine or the amount 
consumcd versus the dosage to aid in 
studying the results. If necessary, re- 
move samplcs for bacteriologic exami- 
nation at desired intervals. 

e. Taste nttd odor: Obscrvc the taste 
and odor of thc treatcd samples at ordi- 
nary temperaturcs with or without de- 
chlorination. For odor obscrvrition at 
clevated temperaturcs, dechlorinate the 
samples bcforc heating. Choose the 
dechlorinating agent with due rcgard to 
its effcct on the odor in the water under 
examination. Generally, sodium sul- 
fite is satisfactory if only a slight stoi- 
chiometric excess is used. 



QUESTION E4 

I d e n t i f y  the  purpose o f  the raw water i n take  near t h e  

boat landing l o c a t i o n  dur ing  our s i t e  v i s i t  o f  January 

21 and provide in format ion  on the  volume o f  water w i th -  

drawn per  day, t he  type o f  treatment provided, and the  

u l t i m a t e  use o f  the  t r e a t e d  water. 

RESPONSE 

The water in take located on t h e  no r th  bank o f  t he  C l inch R iver  a t  

(approximately) CRM 14.5 i s  used by t h e  Oak Ridge Gaseous D i f f u s i o n  

P lan t  (ORGDP) f o r  san i ta ry  and potable purposes. Approximately f o u r  

m i l l i o n  ga l lons  per  day are pumped from the C l inch River  t o  a  nearby 

treatment p lan t ,  processed through a  sand f i l t r a t i o n  u n i t ,  ch lo r ina ted  

and d i s t r i b u t e d  t o  ORGDP. 

>. _' 



QUESTION E5 

Discuss any alternative plans for  control1 ing Asiatic 

clams in the spring and f a l l  (3.5.2) i n  view of the 
new EPA regul ations (Steam El ec t r ic  Generating Point 

Source Category: Effluent Guidelines and Standards, 
Federal Register, October 8, 1974) allowing discharge 
of f ree available or  total  residual chlorine for  no 
more than 2 hrslday. The new regulations do not allow 
continuous chlorination except under a condition of 
undetectable free available and to ta l  residual chlorine 
i n  the blowdown (<0.005 mgll to ta l  residual chlorine). 

RESPONSE 

I t  i s  possible tha t  clams might s t a r t  growing on the inner or outer 
surfaces of the perforated pipes and inner sleeves and in the main 
lead-in pipes. 

Provisions are being made i n  the design of perforated pipes to  unbolt 
them and bring them to  the surface fo r  disassembly and cleaning i f  clams 
or algae are adhering t o  the outer o r  inner surfaces. 

In addition, provisions are being made for  equipment and piping needed 
to in jec t  chlorine into the space between the outer perforated pipe and 
the inner sleeve, should i t  become necessary to  do so. The chlorinated 
water will travel through the internal sleeve into the main in l e t  pipe 
and the pump structure.  Interlocks are  provided to  ensure tha t  the 
chemical feed pump can operate only when the r iver  water pump i s  taking 
suction from the i n l e t  pipe so that  chlorination will occur only when 
the perforated pipe in le t s  are i n  service. This chlorination i s  expected 

t o  prevent the Asiatic Clams from entering the Circulating Water System. 



The chlorinated water from the riverwater pumphouse i s  then diluted with 

the circulating water. Because of the dilution in the Circulating Water 

System and dissipation of chlorine by organic material, the total  residual 

chlorine content may be reduced below the EPA l imit  of 0.005 mgll in the 

blowdown being returned to  the river.  



QUESTION E6 

State the durat ion o f  blowdown f low stoppages and 

t h e i r  d a i l y  frequencies (5.1.7). 

RESPONSE 

When blowdown i s  stopped because o f  excessive residual  ch lor ine concen- 

t r a t i on ,  i t  i s  estimated t h a t  the durat ion o f  such blowdown f low stoppage 

w i l l  be 20 t o  30 minutes. The estimated frequency o f  blowdown f low 

stoppage i s  up t o  f ou r  times a day. Actual operating experience w i l l  

determine frequency and durat ion o f  f low stoppages. . 



QUESTION E7 

Estimate the  length o f  time which w i l l  be required t o  

regenerate ion  exchange resins.  

RESPONSE 

Three t o  f i v e  hours per  u n i t  i s  the  expected time required f o r  regenera- 

t i o n  o f  ion  exchange res ins ,  depending on u n i t  being regenerated. 



QUESTION E8 

Expl i c i  t l y  discuss sodium disposal  methods. 

RESPONSE 

The p r o j e c t  has considered two p o t e n t i a l  a l t e r n a t i v e s  f o r  sodium d i s -  

posal f o r  t h e  small q u a n t i t i e s  o f  sodium wastes associated w i t h  the  

CRBRP. 

One method i s  t h e  i n e r t  c a r r i e r  process. Th is  process was demonstrated 

a t  t h e  United Technology Center a t  Coyote, C a l i f o r n i a .  Attendance a t  

the  demonstration inc luded representat ives o f  Atomics In te rna t iona l  , 
the AEC and the Power Reactor Development Corporation. The demonstration, 

h e l d  i n  December 1974 invo lved a process i n  which sodium i s  heated under 

normal p a r a f f i n  hydrocarbons (NPH) t o  the  me l t i ng  p o i n t  of sodium. 

A g i t a t i o n  i s  then app l ied  and t h i s  r e s u l t s  i n  t h e  format ion of f i n e  

( 5  m i l  diameter) sodium p a r t i c l e s .  The suspension i s  then c h i l l e d ,  

s o l i d i f i e d  and kept i n  suspension. The p a r a f f i n  suspension i s  then 

pumped t o  a chamber i n  which a c o n t r o l l e d  reac t i on  w i t h  water r e s u l t s  

i n  the formation o f  NaOH i n  s o l i d  s a l t  form. The NaOH i s  reduced t o  a 

c r y s t a l  form s u i t a b l e  f o r  b u r i a l .  

The o ther  method i s  expected t o  u t i l i z e  e x i s t i n g  CRBRP cleaning, l i q u i d  

radwaste and s o l i d  radwaste systems. Sodium would be reacted w i t h  con- 

t r o l l e d  amounts o f  water (moist  gas) w i t h  the  r e s u l t i n g  l i q u i d  evaporated 

and the NaOH evaporator bottoms s o l i d i f i e d  i n t o  cement s u i t a b l e  f o r  b u r i a l .  

The Pro jec t ,  therefore,  has a t  l e a s t  two a l t e r n a t i v e s  from which t o  develop 

i t s  sodium disposal method. The f i r s t  method i s  a p r o p r i e t a r y  process 

w i t h  Uni ted Technology ready t o  provide the  system. Representatives of 

the Power Reactor Dev. Corp. have expressed i n t e r e s t  i n  t h e  Uni ted 

Technology concept regarding u t i l i z a t i o n  i n  t h e  decommissioning of t he  



Fermi reactor .  I f  so u t i l i z e d ,  the  process w i l l  have a f i r m  base o f  

experience f o r  assessment by the  CRBRP p r o j e c t .  

The second method i s  bel ieved t o  be a f e a s i b l e  approach t h a t  w i l l  be 

u t i l i z e d  w i t h  o ther  CRBRP s o l i d  radwaste such as evaporator bottoms. 

The Cl inch R iver  Breeder Reactor P ro jec t  w i l l  a l so  be u t i l i z i n g ,  as 

appropriate, FFTF re1 ated research and development e f fo r ts  a t  the  Hanford 

Engineering and Development Laboratory concerning the  packaging, t rans-  

p o r t i n g  and depos i t ion  o f  sodium bear ing wastes. 

The P r o j e c t  w i l l  evaluate such a l t e r n a t i v e s  and o ther  developing techno- 

l og ies  before a firm dec is ion  on s p e c i f i c  sodium disposal  methods i s  

made. Methods chosen w i l l  be cons is ten t  w i t h  the  s o l i d  radwaste system 

design ob jec t ives  o f  meeting app l icab le  DOT and CFR regu la t ions  and re -  

lease o f  no r a d i o a c t i v i t y  t o  the  environment. 
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QUESTION E9 

State i n d i v i d u a l  heavy metal and p e s t i c i d e  concentrat ions 

i n  t h e  r i v e r  near t h e  S i te .  Inc lude PCB i n  bottom 

sediments. D i  scuss the  adequacy o f  determining base1 i n e  

cond i t ions  from one-time sampl i n g  f o r  those ma te r ia l s  

a t  s i n g l e  s t a t i o n  (pp. 2.7-52 and 2.7-53). 

RESPONSE 

Base1 i n e  cond i t ions  f o r  the  heavy metals and p e s t i c i d e  concentrat ions 

were determined tw ice  du r ing  the  sampling program. The two samplings 

o f  these parameters occurred s i x  months apar t  so t h a t  seasonal v a r i a t i o n s  

would be apparent. Results o f  sample ana lys is  i n  Sect ion 2.7.2 o f  the  

ER and Table 1 (Quest ion E9) i n d i c a t e  t h a t  l e v e l s  o f  these substances 

were low and t h a t  concentrat ions o f  these substances va r ied  l i t t l e  du r ing  

t h e  sampl i ng per iod.  

Heavy metal and p e s t i c i d e  concentrat ions i n  t he  r i v e r  near the  S i t e  were 

sampled i n  March and September and are  shown i n  Table 1 (Quest ion E9) 

(Table 2.7-38 from Sect ion 2.7.2 o f  the ER). PCB values i n  bottom sedi -  

ments were determined from samples c o l l e c t e d  i n  A p r i l  du r i ng  the  base l ine  

survey. Resul ts  o f  sample analyses a re  discussed i n  ER Sect ion 2.7.2.3.19. 
6 



TABLE 1--QUESTION E9 

Date - 
Locat ion  

C h l  o r i  ne demand 
F1 uo r ide  
N i t rogen gas 
S i  1 i c a t e  
Cal c i  urn 
Magnesi um 
Molybdenum 
Selenium 
T i n  
A1 umi num 
Manganese 
Zinc 
Copper 
Mercury (ppb) 
S i  1 ve r  
Arseni c 
Cadmi um 
Chromi um 
Lead 
N icke l  
Cobal t  
I r o n  ( t o t a l )  

ADDITIONAL CHEMICAL ANALYSIS* - CLINCH RIVER 

COLLECTED MARCH 26 AND SEPTEMBER 24, 1974 

March 26 September 24 

Transect 4 Transect 4 

S t a t i o n  3 S t a t i o n  3 

Organic compounds 

Cyan i de < 0.005 . <0.005 
Detergents-sur factants (MBAS) < 0.01 0.1 
O i  1 and grease ( so l  vent e x t r a c t i o n )  2.75 1.8 
Phtha la te  esters++ <0.01 <0.00001 . <0.00001 

(Con t i  nued) 



TABLE 1 --QUESTION E9 (Continued) 

Date 

Loca t i on 

Parameter*" 

Pes t i  ci destt 

Organochlorines ( insect ic ides)  
BHC - total  
Heptaepoxi de 
Die1 drin 
DDE 
DDD 
DDT - tqtal  

Atrazine (herbicide) 
2-4-D (herbicide) 

March 26 September 24 

Transect 4 Transect 4 

Station 3 Station 3 

*Water samples were collected one foot below the water surface. \ 
**A1 1 val ues are expressed in parts per mi 11 ion (ppm) unless indicated 

otherwise. 

 his analysis was based on a water sample taken one foot below the 
water surface on May 29, 1974. 

++Duplicate samples for phthalate es te rs  and pesticide analyses were 
taken on September 24, 1974. 



QUESTION E l0  

Describe, i n  d e t a i l ,  the  u l t i m a t e  disposal techniques 

which w i l l  be used f o r  s o l i d  wastes from process water 

treatment, chemical waste treatment, and san i ta ry  waste 

treatment .* 

RESPONSE 

The s o l i d  wastes from the CRBRP w i l l  be comprised of spent r e s i n s  from 

process water demineral i z e r s  , sludge and s e t t l e d  sol  i d s  from the chemi- 

c a l  waste treatment system, and sludge from the  sewage treatment p lan t ,  

i n  a d d i t i o n  t o  the normal amounts o f  garbage. A l l  o f  the  waste w i l l  be 

non-radioact ive i n  nature, so no specia l  hand1 i n g  i s  expected. 

The non-radioact ive s o l i d  waste generated a t  t he  CRBRP w i l l  be disposed 

o f  i n  e i t h e r :  

a. A san i ta ry  l a n d f i l l  loca ted on TVA land and operated by 

TVA i n  accordance w i t h  EPA guidel ines;  o r  

b. A s t a t e  approved san i ta ry  l a n d f i l l  on non-TVA land under 

superv is ion o f  a mun ic ipa l i t y ,  county, o r  p r i v a t e  

cont rac tor .  

Economics w i l l  determine whether TVA o r  a p r i v a t e  con t rac to r  operates 

the  c o l l e c t i o n  and disposal systems. Adequate storage f a c i l i t i e s ,  based 

on a minimum garbage c o l l e c t i o n  frequency o f  tw ice  a week, w i l l  be pro- 

vided. Transport w i l l  be i n  a closed veh ic le  o r  conta iner  regardless 

o f  which method i s  u t i l i z e d .  The serv ice  provided w i l l  be c o n t i n u a l l y  

monitored by the  owner t o  assure conformance t o  app l i cab le  Federal and 

Sta te  regu la t ions .  

*This quest ion was repeated i n  the  NRC L e t t e r  o f  A p r i l  23, 1975. 



QUESTION F1 

Justify using an escalation rate of 3.5 percent and a 
discount rate of 8 percent in deriving the present value 
of the CRBRP payroll and induced payroll (Tables 8.2-4 
and 8.2-5). 

RESPONSE 

The current project cost estimate i s  based on an eight percent escalation 
rate. The costs described in the report are based on a previous cost 
estimate. The report will be revised in Amendment I1 t o  reflect  the 
current project cost estimate. 
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QUESTION F2 

Provide a breakdown of cost  categories by year for  the 

durat ion o f  the p ro j ec t  t ha t  supports the t o t a l  invest -  

ment o f  $1,478,500,000 (8.3.1). 

RESPONSE 

Amendment V I  ' t o  t he  Environmental Report contains the cur rent  t o t a l  

p ro j ec t  cos t  est imate o f  $1,950,400,000 (p lan t  investment o f  

$1,361,000,000, p lus  $525,000,000 f o r  development costs and 

$64,400,000 f o r  operat ing costs) .  A breakdown o f  cost  categories 

by year i s  given i n  Table 8.3-1. 
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QUESTION F3 

Indicate which category the 735 workers in Table 8.3-3 

f i t  into in Table 8.2-2 and provide a discussion of 

the supply and demand si tuat ion fo r  the other 1375 

(2050-735) workers. 

RESPONSE 

The referenced Table 8.3-3 on worker supply and demand i s  not included 

in the revised socio-economic analysis submitted in Amendment VI. 

Selection of construction under migrati on rates are di scussed in Section 

8.3.2.1, Appendix C, and Section 4.3 of Reference 1 to  Appendix C.  





AMENDMENT V I  I 
August 1976 

QUESTION F4 

Provide a d iscussion o f  t he  increased l o c a l  p u b l i c  sec tor  

serv ices requ i red  by the  pr imary and secondary work i n f l u x ,  

t h e i r  cos t  ( i f  poss ib le ) ,  and an est imate o f  the degree t o  

which these costs w i l l  be o f f s e t  by various t a x  o r  o the r  

revenues from the Pro jec t .  

RESPONSE 

Sect ion 8, "Economic and Social  E f fec ts  o f  P lan t  Construct ion and Opera- 

t i o n " ,  has been rev ised and a new Appendix C has been added i n  Amendment 

V I  t o  q u a n t i f y  t h e  increased l o c a l  pub1 i c  sec tor  Services t h a t  w i l l  be 

requ i red  by t h e  CRBRP const ruc t ion  and operat ion.  I n  add i t ion ,  a f i s c a l  

ana lys is  has been done t o  est imate the  degree t o  which f i n a n c i a l  costs 

w i l l  be provided by P r o j e c t  r e l a t e d  revenues. To f a c i l i t a t e  t h i s  rev ised 

analysis, WESD u t i l i z e d  several computer ana lys is  t o o l s  f o r  modeling o f  

CRBRP soci  o-economic e f f e c t s .  

Both the  CRBRP and the  land upon which i t  i s  s i t u a t e d  w i l l  be owned by 

the  Federal Government. Because o f  t h i s ,  federa l  school impact a i d  from 

PL 81-874 w i l l  be received by t h e  l o c a l  governments p rov id ing  school 

serv ices t o  Project-connected pup i l s .  However, t h e  t a x  exempt s ta tus  o f  

the  CRBRP Pro jec t  and the  a v a i l a b l e  mechanisms f o r  p rov id ing  i n  l i e u  o f  

taxes prevent, a t  t h i s  time, any recourse t o  q u a n t i t a t i v e  means o f  mea- 

su r ing  t h e  amount o f  such payments t o  l o c a l  governments. 

I n  l i e u  o f  t ax  payments which might be made t o  l o c a l  areas would be from 

ERDA. Present ly  the  a u t h o r i t y  and prov is ions  f o r  payments by ERDA a re  

contained i n  Sect ion 168 o f  t he  Atomic Energy Act o f  1954, as amended 

and t h e  Atomic Energy Connunity Act of 1955, as amended. I n  add i t i on ,  
an amendment t o  t h e  ERDA Author iza t ion  B i l l  p resent ly  be fore  Congress would 



AMENDMENT V 
December 1975 

provide a u t h o r i t y  f o r  ERDA t o  consider the s i t u a t i o n  o f  Roane and Ander- 

son Counties w i t h i n  t h e  c r i t e r i a  s e t  ou t  i n  the Comnunity Act. With t h e i r  

emphasis on j u s t  and reasonable determinat ions, n e i t h e r  s t a t u t e  prescr ibes 

a formula analogous t o  the  s p e c i f i c  procedures i n  Pub l i c  Law 81-874 o r  

Sect ion 13 o f  the  TVA Act. A d iscussion o f  these ERDA acts and how they 

have and may a f f e c t  ERDA payments t o  Roane and Anderson Counties and the 

City o f  Oak Ridge a re  inc luded a t  the end o f  t h i s  response. 

A t  some f u t u r e  time, TVA may pay f o r  and take permanent custody o f  the 

CRBRP and thereaf te r  own and operate i t  as p a r t  of i t s  power system. A t  

such time, under the prov is ions  of the  TVA Act, TVA would make payments 

associated w i t h  the CRBRP t o  the  Sta te  i n  l i e u  o f  taxes on i t s  power 

p roper t i es  and operat ions. A d iscussion o f  t he  CRBRP and TVA payments 

i n  l i e u  o f  taxes i s  inc luded a t  t h e  end o f  t h i s  reponse. 

ERDA'S AUTHORITY I N  THE FIELD OF PAYMENT IN LIEU OF TAXES AND FINANCIAL 
ASS I STANCE 

Section 168 o f  the  Atomic Energy Act  o f  1954, As Amended 

Sect ion 168 o f  the  Atomic Energy Act  o f  1954, as amended, author izes 

ERDA i n  i t s  d i s c r e t i o n  t o  make payments i n  l i e u  o f  taxes t o  l o c a l  govern- 

ments on property acquired by the  Commission (now ERDA), bu t  requ i res  

ERDA t o  be gulded by the pol i c y  o f  n o t  making payments i n  excess o f  t he  

taxes which would have been payable on such proper ty  i n  the  cond i t i on  i n  

which i t  was acquired except i n  cases where specia l  burdens are cast  upon 

the l o c a l  government because o f  a c t i v i t i e s  of ERDA o r  i t s  agents. I n  

any case, any b e n e f i t  accruing t o  the l o c a l  government by reason o f  such 

a c t i v i t i e s  s h a l l  be considered i n  determining the  amount o f  the  payment. 

The p re l im ina ry  q u a l i f i c a t i o n s  o f  Sect ion 168 should be noted, namely, 

t h a t  ERDA's a u t h o r i t y  under t h i s  s t a t u t e  reaches on ly  those e n t i t i e s  

where ERDA a c t i v i t i e s  are c a r r i e d  on and where ERDA has acquired property 

prev ious ly  sub jec t  t o  taxat ion .  
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Due t o  the f a c t  t h a t  t he  na ture  and e x t e n t  o f  burdens and b e n e f i t s  w i l l  

vary g r e a t l y  a t  t h e  var ious l o c a l i t i e s  i n  which ERDA f a c i l i t i e s  a re  

located, making i t  extremely d i f f i c u l t  t o  devise s p e c i f i c  c r i t e r i a  f o r  

uni form app l i ca t i on ,  ERDA has n o t  attempted t o  e s t a b l i s h  a  s e t  o f  speci-  

f i c  f a c t o r s  f o r  use i n  a  determinat ion whether a c t i v i t i e s  o f  ERDA b e n e f i t  

o r  burden a  l o c a l  government t o  the  exc lus ion  o f  a l l  o the r  f ac to rs .  

For purposes o f  Sect ion 168, the phrase "ERDA a c t i v i t i e s "  i s  intended t o  

mean n o t  j u s t  the  a c t i v i t i e s  w i t h i n  a  p l a n t  s i t e  b u t  the e f f e c t  o f  ERDA 

and con t rac to r  employees and t h e i r  f a m i l i e s  upon the l o c a l  e n t i t y  w i t h  

respect  t o  i t s  revenues and expenditures. I n  t he  same context ,  burdens 

a re  genera l l y  considered t o  be costs of serv ices and o f  c a p i t a l  improve- 

ments, l oss  o f  revenues through Federal a c q u i s i t i o n  o f  proper ty ,  l oss  o f  

Federal and Sta te  funds, and o the r  f a c t o r s  on which reasonable d o l l a r  

values can be placed, t o  the  ex ten t  t h a t  such circumstances can be r e l a t e d  

t o  ERDA a c t i v i t i e s .  However, the  Sect ion 168 reference t o  spec ia l  burdens 

i s  taken t o  mean a  burden t h a t  i s  unusual, subs tan t i a l  , o r  something 

beyond normal. Benef i ts ,  on the o the r  hand, may take such forms as 

increases i n  revenues from l o c a l  taxes o r  charges, Federal o r  S ta te  funds, 

reduc t ion  i n  expenditures o r  costs, p r o v i s i o n  o f  serv ices o r  f a c i  1  i t i e s  

d i r e c t l y  by a  Federal agency, as such may be r e l a t e d  t o  the  ERDA a c t i v i t i e s .  

I n  any ana lys is  o f  burdens and bene f i t s ,  pr imary cons idera t ion  would be 

given t o  the measurable burdens and bene f i t s ,  al though i n t a n g i b l e  burdens 

o r  bene f i t s  ought t o  be considered i f  they are  subs tan t i a l  t o  a  de ter -  

minat ion  whether the  e n t i t y  i s  s u f f e r i n g  a  spec ia l  burden, o r  i s  the  

r e c i p i e n t  o f  a  b e n e f i t .  Whatever method may be used t o  i d e n t i f y  and 

evaluate burdens and bene f i t s ,  i t  i s  important  t h a t  the  assoc ia t ion  

between the  burdens and b e n e f i t s  cas t  upon the e n t i t y  and the ERDA a c t i -  

v i  t i e s  be a  d i r e c t  r e l a t i o n s h i p ,  p re fe rab l y  a  causat ive one. 



" I n  Lieu" Tax Payments t o  Anderson and Roane Counties 

ERDA makes payments i n  l i e u  o f  taxes t o  Anderson and Roane Counties under 

Sect ion 168 o f  the Atomic Energy Act  of 1954, as amended. Ne i the r  county 

has been e l i g i b l e  f o r  ass is tance under the  Atomic Energy Community Act  

which i s  s p e c i f i c a l l y  l i m i t e d  t o  Oak Ridge, Los Alamos, and Richland, t he  

three former AEC communities. 

I n  making t h e  Sect ion 168 payments, ERDA fo l lowed the  s t a t u t o r y  gu ide l ines  

of n o t  exceeding the  taxes which would have been payable on the proper ty  

i n  the cond i t i on  i t  was acquired ( i  .e., exc lus ive  o f  t he  Government i nves t -  

ments s ince  a c q u i s i t i o n ) .  Such payments a re  made on l y  f o r  the land 

remaining i n  ERDA's custody. As the  count ies have increased t h e i r  t a x  

ra tes  and improved t h e i r  assessment procedures, the  " tax  l oss "  payments 

t o  each county have r i s e n  from $15,000 t o  about $60,000 - $70,000 annual ly .  

These payments a re  based on va lua t ions  o f  ERDA land  t h a t  a re  reasonably 

comparable t o  t h e  assessments on p r i v a t e  proper ty  i n  each county. The 

t r a n s f e r  o f  ~ 1 0 0  acres by TVA t o  ERDA f o r  the CRBRP P r o j e c t  w i l l  r e s u l t  

i n  a s l i g h t  increase (<$ I  ,000) i n  the  t a x  l oss  payment t o  Roane County. 

As discussed above, payments i n  excess o f  " t a x  l oss "  a re  a l so  au thor ized 

by Sect ion 168; b u t  o n l y  i n  cases where spec ia l  burdens have been cas t  

upon the l o c a l  e n t i t i e s  by the a c t i v i t i e s  o f  ERDA. I n  such cases, any 

bene f i t s  accru ing t o  the l o c a l  e n t i t y  by reason o f  such a c t i v i t i e s  a l so  

s h a l l  be considered i n  determining the amount o f  the payment. Both 

Anderson and Roane requested payments on the order  o f  $1,000,000 annua l ly  

on a general basis  t h a t  burdens exceeded b e n e f i t s .  Anderson County's 

request f o r  a d d i t i o n a l  ass is tance was supported by a study, which the 

Atomic Energy Commission concluded d i d  no t  c o n s t i t u t e  an adequate basis  

f o r  a r r i v i n g  a t  a judgement as t o  whether add i t i ona l  Sect ion 168 payments 

should o r  should n o t  be made. Consequently, the  AEC engaged the  Univer- 

s i t y  o f  Tennessee t o  undertake a study o f  t he  impact o f  AEC a c t i v i t i e s  

upon Anderson and Roane, t o  asce r ta in  the  f a c t u a l  circumstances o f  burdens 

and b e n e f i t s  t o  a s s i s t  the  AEC i n  making an appropr ia te  determinat ion 
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under Sect ion 168. The U n i v e r s i t y  (UT) undertook t h e  study i n  February 

1972 and completed i t  i n  June 1973. On December 10, 1973, Anderson County 

submi t t e d  a  supplemental s tudy which analyzed the  UT study. I t  was the  

County's b e l i e f  t h a t  the  UT study corroborated the  County's o r i g i n a l  

request  f o r  $1,000,000 i n  a d d i t i o n a l  payments. The Commi s s i  on, however, 

concluded t h a t  none o f  t h e  s tud ies  c o n s t i t u t e d  an adequate bas is  f o r  

determin ing "spec ia l  burdens" w i t h i n  t he  meaning o f  Sect ion 168. Even 

though unable t o  f i n d  the  c o n d i t i o n  f o r  ass is tance s t a t e d  i n  Sect ion 168, 

t he  Commission concluded t h a t  on more general grounds t h e  two l o c a l  

governments were faced w i t h  p e c u l i a r  f i s c a l  problems by reason o f  t h e  

l o c a t i o n  o f  the  AEC operat ions and i t s  employees w i t h i n  t h e i r  boundaries. 

I t  reasoned t h a t  i n  some ways t h e i r  s i t u a t i o n s  were s i m i l a r  t o  t h a t  o f  

t h e  C i t y  o f  Oak Ridge which was carved o u t  of t he  two count ies and which 

does rece ive  subs tan t i  a1 f i n a n c i a l  ass is tance under Sect ion 91 o f  the  

Atomic Energy Community Ac t  o f  1955, as amended. Based on t h i s  s i m i l a r i t y ,  

t he  Commission concluded t h a t  equ i t ab le  cons idera t ions  would suggest 

payments t o  Anderson and Roane Counties i n  FY 1975 f o r  $250,000 and 

$295,000, respec t i ve l y .  Sponsored by t h e  J o i n t  Committee on Atomic Energy, 

ass is tance t o  t h e  two count ies f o r  FY 1975 was au thor ized  and appropr ia ted 

i n  t he  foregoing amounts by the  Congress and approved by the  Pres ident .  

These amounts were der ived  on t h e  bas is  o f  the number o f  AEC-connected 

employees l i v i n g  i n  t he  count ies  ou ts ide  of Oak Ridge and t h e  AEC ass is -  

tance p a i d  t o  t h e  C i t y  o f  Oak Ridge, w i t h  al lowance f o r  payments rece ived 

by the count ies i n  the  form o f  AEC " t a x  l oss "  payments, AEC c o n t r a c t o r  

"use taxes" and PL 874 school a id .  Payments t o  t h e  two count ies  were 

made i n  October, 1974. 

Fol lowing a  hear ing  i n  Oak Ridge i n  May 1975 by i t s  Subcommittee on 

Communities, t he  JCAE recommended favorab le  Congressional a c t i o n  t o  amend 

the Atomic Energy Community Ac t  t o  i nc lude  Anderson and Roane Counties. 

L e g i s l a t i v e  t e x t ,  p r o v i d i n g  f o r  such an amendment, i s  inc luded i n  the  ERDA 

Au tho r i za t i on  B i  11 p resen t l y  be fore  the Congress. Should t h i s  f e a t u r e  

become law, i t  would p rov ide  a u t h o r i t y  t o  ERDA t o  consider  t he  s i t u a t i o n  
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of the  two count ies w i t h i n  the c r i t e r i a  s e t  o u t  i n  the  Community Act .  

Although obv ious ly  i t  i s  t o o  e a r l y  t o  p r e d i c t  what payment might  r e s u l t  

under such author iza t ion ,  the  l e g i s l a t i v e  h i s t o r y ,  as w e l l  as a c t i o n  by 

the Congress, i n  p rov id ing  f o r  payments o f  t h e  sum s p e c i f i e d  above du r ing  

f i s c a l  year  1975 cou ld  be expected t o  bear on ERDA's determinat ion.  

F inanc ia l  Assistance t o  the C i t y  of  Oak Ridge 

The City of Oak Ridge receives f i n a n c i a l  ass is tance from the  Energy 

Research and Development Admin is t ra t ion  under t h e  prov is ions  o f  the  Atomic 

Energy Community Act  of 1955. Payments have been made f o r  every one o f  

the  l a s t  14-1/2 f i s c a l  years, f rom FY 1960 through FY 1975, t o t a l i n g  

$25,042,522. The assis tance determinat ion fo r  FY 1976 amounts t o  

$1,936,556, o r  about 18  percent  o f  the City-Schools combined revenues. 

Assistance payments under t h e  present  agreement w i t h  the  City w i l l ,  i n  

a l l  l i k e l i h o o d ,  cont inue through FY 1979. ERDA a u t h o r i t y  t o  make ass is -  

tance payments under present  arrangements terminates on June 30, 1979. 
\ ,  Payments a f t e r  t h a t  date would need t o  be au thor ized on a year- to-year  

basis.  

The f i n a n c i a l  ass is tance r e l a t i o n s h i p  between ERDA and the City i s  

embodied i n  an agreement t h a t  was negot ia ted  between AEC and the  City. 

The agreement inc ludes a formula t h a t  normal ly  determines the  amount o f  

t h e  assis tance b u t  supplementing the  formula are (1)  a few s p e c i f i c  

safeguards t o  p r o t e c t  ERDA from i n e q u i t a b l e  C i t y  act ions,  and (2 )  a 

general p r o v i s i o n  a u t h o r i z i n g  assis tance payments i n  excess o f  t he  formula 

on the  bas is  o f  j u s t i f i c a t i o n  o f f e r e d  by the  City and acceptable t o  ERDA. 

Since i t s  adopt ion i n  1965, the formula has determined t h e  annual ass is-  

tance, b u t  the  avenue t o  increased assis tance i s  s e t  f o r t h  i n  the  agree- 

ment and i s  a v a i l a b l e  t o  the  C i t y .  The formula provides t h a t  the C i t y  

w i l l  rece ive  a base amount of $1,252,000, which i s  t o  be adjusted up o r  

down i n  the  same p ropo r t i on  t h a t  the  cu r ren t  t a x  r a t e  exceeds o r  i s  less  

than a base r a t e  o f  $1.24 per  $100 assessed va lua t i on  on a 100 percent  

basis.  
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An important  aspect o f  the  agreement i s  the  ERDA guarantee o f  the annual 

ass i  stance determined t o  be necessary whether the app rop r ia t i on  i s  

s u f f i c i e n t  o r  no t .  

The theory behind t h e  formula i s  t h a t  bo th  the  taxpayers and ERDA w i l l  

share i n  cos t  increases o r  decreases as the tax  r a t e  changes. The 

ob jec t i ves  o f  t h i s  arrangement are t o  avo id  the  unce r ta in t i es  o f  annual 

nego t i a t i ons  over  t h e  amount o f  ERDA payments and t o  support and encourage 

City f i n a n c i a l  planning. This  p lann ing  must i nc lude  the  development and 

use o f  a l l  reasonable, a v a i l a b l e  means i n  achiev ing f i n a n c i a l  s e l f -  

s u f f i c i e n c y  so t h a t  the ERDA assis tance may be reduced o r  terminated as 

envis ioned by the Community Act. The Congress i nse r ted  t h i s  s e l f -  

su f f i c i ency  o b j e c t i v e  i n  1967 when i t  extended the a u t h o r i t y  t o  cont inue 

the assis tance program. 

The ex ten t  t o  which the  City f i n d s  i t  necessary t o  respond t o  ERDA program 

impacts by increases i n  t h e  tax  r a t e  w i l l ,  under the formula, p rov ide  f o r  

increases i n  t he  f i n a n c i a l  assistance. Increases i n  the  assistance beyond 

the formula computation are prov ided fo r  i n  the agreement when i n  ERDA's 

judgement a d d i t i o n a l  ass is tance i s  requ i red  t o  main ta in  school and o ther  

munic ipal  serv ices a t  a l e v e l  which w i l l  n o t  impede the recru i tment  o r  

r e t e n t i o n  o f  personnel essen t i a l  t o  t he  atomic energy program. Neverthe- 

less  the agreements' under ly ing  premise and the C i t y ' s  own budgetary and 

f i n a n c i a l  management emphasizes the development and app l i ca t i on ,  i n  a 

reasonable manner, o f  a l l  o the r  revenue sources which i n  t u r n  should assure 

t h a t  increases i n  the  t a x  r a t e  and the ERDA assis tance are based on sound 

munic ipal  economics. 

Beginning i n  FY 1971, t h e  assistance has been funded from two sources: 

the AEC approp r ia t i on  and Federal school a i d  from the  Department o f  

Health, Education and Welfare under Pub l ic  Law 81-874 (school impact 

funds).  However, ERDA remains responsib le f o r  the  e n t i r e  amount o f  ass is -  

tance determined t o  be requi red,  b u t  reduces the t o t a l  amount by the  

Federal school a i d  received from DHEW. I n  FY 1976, f o r  example, ERDA 
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w i  11 f inance the  assis tance determinat ion of $1,936,556 l e s s  whatever 

amount the City receives i n  DHEW school a id,  est imated t o  be $550,000 

approximately. 

THE CLINCH RIVER BREEDER REACTOR PROJECT AND TVA PAYMENTS IN LIEU OF TAXES 

Under the  p rov i s ions  of Sect ion 13 of the TVA Act,  TVA makes payments 

t o  s ta tes  and count ies i n  l i e u  o f  taxes on i t s  power p rope r t i es  and 

operat ions even though i t  i s  n o t  sub jec t  t o  t a x a t i o n  i n  the  usual sense 

by s t a t e  o r  l o c a l  governments. Payments t o  the s ta tes  represent  f i v e  

percent o f  TVA's gross proceeds from power sales t o  customers o the r  than 

federa l  agencies. The t o t a l  i n  l i e u  o f  t ax  payment each year  i s  d i v ided  

among t h e  states--one-hal f  on the  bas is  o f  t he  value o f  power proper ty  

he ld  by TVA w i t h i n  each s ta te ,  and one-ha1 f on the  bas is  o f  TVA's gross 

proceeds from power sales w i t h i n  the  s ta te .  Payments a r e  made d i r e c t l y  

t o  count ies i n  replacement o f  ad valorem taxes fo rmer ly  l e v i e d  on 

(1 )  p roper ty  operated f o r  power purposes a t  the t ime o f  i t s  a c q u i s i t i o n  

by TVA and used by TVA as such the rea f te r ,  and ( 2 )  the p o r t i o n  o f  r e s e r v o i r  

lands r e l a t e d  t o  f e d e r a l l y  constructed dams operated by TVA and a l l o c a b l e  

t o  power. Such payments t o  a county a re  deducted from t h e  payment o ther -  

wise due t o  t h e  State. 

The C l  i nch  R i  ver  Breeder Reactor P r o j e c t  w i l l  n o t  i nvo l ve  a c q u i s i t i o n  

o f  any power p rope r t i es  sub jec t  t o  s t a t e  o r  l o c a l  ad valorem taxat ion .  

The s i t e  se lec ted  f o r  t he  CRBRP Demonstration P lan t  i s  a government-owned 

t r a c t  o f  l a n d  and the  Demonstration P l a n t  i t s e l f  w i l l  c o n s i s t  e n t i r e l y  

o f  new const ruc t ion .  Consequently, the  development and opera t ion  o f  t he  

Demonstration P l a n t  w i l l  n o t  f u r n i s h  a bas is  f o r  any payments by TVA 

d i r e c t l y  t o  Roane County, Tennessee, i n  which county the  Demonstration 

P lan t  w i l l  be located. 

The CRBRP Demonstration P lan t  i s  a cooperat ive research and developmental 

venture f inanced by both the  u t i  1  i t y  i n d u s t r y  general l y  ( i n c l u d i n g  

p r i v a t e  and pub1 i c l y  owned u t i l i t i e s )  and by federa l  agencies. Under 
, / 
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these circumstances, the Demonstration P lan t  w i l l  n o t  i n i t i a l l y  c o n s t i t u t e  

a p a r t  of the TVA power system. TVA may, however, a t  some f u t u r e  t ime 

pay for ,  and take permanent custody of, the Demonstration P lan t  and there- 

a f t e r  own and operate i t  as p a r t  o f  i t s  power system. A t  such t ime the  

Demonstration P lan t  would be considered t o  be "power proper ty "  f o r  

purposes o f  d i v i d i n g  TVA's t o t a l  i n  l i e u  o f  tax  payment among the  s ta tes .  

(As p rev ious l y  noted, one-hal f  o f  t h i s  payment i s  d i v ided  on the  bas is  

o f  value o f  power proper ty  he ld  by TVA w i t h i n  each s ta te .  ) TVA's t o t a l  

payment t o  the State o f  Tennessee should a t  t h a t  t ime increase because 

the  t o t a l  value o f  power proper ty  he ld  by TVA w i t h i n  the  Sta te  o f  Tennessee 

would be increased by an amount equal t o  the  value o f  the Demonstration 

P lan t .  

Each s t a t e  i s  f r e e  t o  r e d i s t r i b u t e  a l l  o r  p a r t  o f  TVA's i n  l i e u  o f  tax  

payment t o  i t  among count ies, c i t i e s  and o the r  l o c a l  governmental u n i t s  

if i t  so desi res.  The Sta te  of Tennessee, i n  admin is te r ing  i t s  r e d i s t r i -  

bu t i on  s ta tu te ,  makes payments t o  both m u n i c i p a l i t i e s  and count ies on 

the  bas is  o f  two p a r t i c u l a r  types o f  property--power proper ty  purchased 

and operated by TVA, and r e s e r v o i r  lands which have been taken o f f  the  

t a x  r o l l s  and a re  a l l oca ted  who l ly  o r  p a r t l y  t o  power by TVA. The Sta te  

o f  Tennessee normal ly  inc ludes land s i t e s  f o r  TVA generat ing p lan ts  (o the r  

than h y d r o e l e c t r i c  p l a n t s )  loca ted  w i t h i n  the s t a t e  among those proper- 

t i e s  considered i n  determin ing t h e  r e d i s t r i b u t i o n  payments. I n  so doing, 

t he  s t a t e  considers o n l y  the  purchase cos t  ( a c q u i s i t i o n  cos t )  o f  such 

land s i t e s  i n  t h e i r  unimproved cond i t ion .  I n  t he  event TVA acquires 

ownership o f  t he  Demonstration P lan t  i t  w i l l  be the r e s p o n s i b i l i t y  o f  

appropr iate s t a t e  o f f i c i a l s  t o  determine whether the  s i t e  f o r  the CRBRP 

Demonstration P lan t  w i l l  be t reated,  f o r  purposes o f  admin is te r ing  the 

s t a t e ' s  r e d i s t r i b u t i o n  s ta tu te ,  i n  the same manner as a s i t e  f o r  a TVA 

generat ing p l a n t  o r  i n  some o the r  manner. Accordingly,  whether Roane 

County w i l l  share i n  t h e  r e d i s t r i b u t i o n  by the  s t a t e  o f  TVA's t o t a l  

i n  l i e u  of t a x  payment t o  the  s t a t e  w i l l  be determined by the  s ta te .  
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QUESTION F5 

Provide a basis  f o r  the  assumption t ha t  the maximum number 
of construction workers or ig inat ing from outside the  

Knoxville labor area wi l l  be 20 percent of 2050, o r  410 
workers. 

RESPONSE 

The est imate of the  maximum number of CRBRP construction workers ( c r a f t s -  
men and non-manual ) thought t o  in-migrate in to  the study area was based 
on TVA's experience. A s e r i e s  of surveys of construction workers have 
been taken a t  each of f i v e  TVA power plant  construction s i t e s  (1-9), a l l  
s ince  1968, and from the  compiled data construction worker migration 
r a t e s  can be projected. Because regional competition f o r  labor is some- 
what uncertain due t o  fo recas t s  being based on some projects  s t i l l  i n  

t h e i r  i n i t i a l  planning s tages ,  two migration r a t e s  a r e  analyzed: (1 )  the  
r a t e  f o r  the  CRBRP Project  by i t s e l f  and (2)  t h a t  f o r  the  CRBRP Project  
i n  combination w i t h  other major projects  i n  the immediate labor market. 

Maximum migration r a t e s  i n to  the  study area occur under the  second as-  

sumption, t h a t  of major local  project  competition. In accordance w i t h  

this assumption, s tud ies  of TVA's proposed Har t sv i l l e  Nuclear Plant (10,11 

along w i t h  TVA's pas t  experience were considered. Migration r a t e s  of 

between 50 percent t o  60 percent (depending on wage d i f f e r en t i a l  con- 
s ide ra t ions )  were found f o r  an employment peak of 5,400 i n  a rura l  
i so la ted  area 45 miles from Nashville. The combined employment level 

(including the  CRBRP) i n  the  Knoxville area might reach 4,000 t o  4,500 
based on present  p lants .  If  this case occurs, the  overall  construction 

migration r a t e  f o r  the  CRBRP i s  estimated t o  be 40 percent o r  951 workers. 
T h i s  overal l  r a t e  is  the  r e s u l t  of combining a craftsman r a t e  of 35 per- 
cent  and a nonmanuals r a t e  of 70 percent. For additional infomat ion on 
migration r a t e s  see  Section 1.3 of reference 12. 
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QUESTION F6 

What i n t e r e s t  r a t e  was assumed i n  d iscount ing  costs i n  

Table 9.2-5 t o  1972 d o l l a r s ?  

RESPONSE 

The costs shown i n  Table 9.2-5 have n o t  been discounted. 



QUESTION F7 

Provide annual costs (current dollars) for each of the 

summed and discounted cost factors for Table 9.2-5. 

RESPONSE 

Table 1 provides a summary of the economic comparison of LMFBR Demon- 
stration Plant alternatives. The comparison did not include interest 

during construction and was made in total current dollars. A cash flow 

analysis was not performed except for the operating cost items during 

the demonstration period (Table 2). As shown in Table 1,  an escalation 

allowance of 30 percent was used to estimate the total project cost. 



TABLE 1 --QUESTION F7 

SUMMARY OF ECONOMIC COMPARISON OF LMFBR 

DEMONSTRATION PLANT ALTERNATIVES 

( M i l l  ions  o f  1972 Do1 l a r s )  
C l i n c h  R ive r  Widows Creek John Sevier  

A. PLANT COST' 

2 S i t e  Development 
Nuclear P l a n t  (NSSI) 
Turb ine P l a n t  
Hoo k-on 
Cool ing F a c i l i t i e s  
Switchyard - 

Subtota l  (1972 $) 301 .7 
Base 

B. FIVE-YEAR DEMONSTRATION PERIOD OPERATING COST 

Nuclear Fuel Fab r i ca t i on  3,4 47.0 

Fuel O i l  
Non-Fuel O&M 

Subtota l  74.7 

P o t e n t i a l  Power C r e d i t  
@ 3.5 M i l l s  

Net Operat ing Cost 
(1972 $1 

44.0 
Base 

(cont inued)  



TABLE 1 --QUESTION F7 (Continued) 

(M i l  1 ions o f  1972 Do1 l a r s )  
C l i nch  R iver  Widows Creek John Sevier 

C.  OTHER PROJECT COST 

Pro jec t  Management 
Contract  Services 
Property Insurance 
Supporting R&D 
Other ERDA Cost 

Subtota l  (1972 $ )  

24.2 Same Same 
17.2 Same Same 
21 .O Same Same 

130.3 Same Same 
? Same - Same - 

192.7+ Same Same 

D. PROJECT COST 

A + B + C (1972 $ )  538.4+ 496.8+ 506.6+ 
Esca la t ion  Allowance @ 30% 161.5 149.0 152.0 

699.9+ 645.8+ 658.6+ 
Base (54.1) (41.3) 

1. P lant  Cost estimates inc lude normal overhead and appropr iate cont ingencies 
f o r  each p a r t  o f  the  p l a n t  estimate, b u t  do no t  inc lude i n t e r e s t  dur ing  
construct ion.  

2. S i t e  development costs f o r  John Sevier  and Widows Creek a re  small and 
inc luded i n  the  hook-on cos t  est imate. 

3. Based on est imates from proposals submitted t o  PMC by the  reac to r  
manufacturers. 

4. Nuclear f u e l  f a b r i c a t i o n  cos t  does n o t  i nc lude  the  cos t  o f  o ther  f u e l  cyc le  
ma te r ia l s  and serv ices t h a t  w i l l  be provided by ERDA; the  d i f f e rence  i n  cos t  
i nd i ca ted  i s  due t o  the  smal ler  reac to r  s i z e  a t  John Sevier. 



TABLE 2--QUESTION F7 

COSTS MILLIONS OF 1972 DOLLARS 

Cl inch  R iver  (361 W e )  
Non Fuel Power 

Year O & M  C r e d i t  

Widows Creek (342 MWe) 
Non Fuel Power 

O & M  Cred i t 

John Sevier  (346 MWe) 
Non Fuel Power Fuel 

O & M  Cred i t  O i l  

TOTAL 27.70 30.71 26.52 28.81 25.87 29.20 12.8 
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QUESTION F8 

Provide a b e t t e r  desc r ip t i on  o f  assumptions used i n  

d e r i v i n g  t h e  income b e n e f i t s  i n  Table 11.2-1 from 

t h e  data i n  Tables 8.2-3, 8.2-4 and 8.2-5." 

RESPONSE 

See Sect ion 8..2.2 and Tables 8.2-1, -2, -3 and -4 o f  the  Environmental 

Report as rev i sed  by Amendment V I .  I 

*This quest ion was repeated i n  the  NRC l e t t e r  o f  A p r i l  23, 1975. 

A1 -281 
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QUESTION F9 

Provide an explanation for establishing the value of the 
6 electricity produced as $9.4 x 10 annually (1974 dollars) 

(11.2.2). 

RESPONSE 

See Tab1 e 8.3-1 for the annual breakdown during the demonstration period. I 

It is anticipated that total generation during the demonstration period 

will be approximately 9.6 billion kwh; this amounts to electricity valued 

at $71.8 million (1974 dollars). 
7 



QUESTION F10 

S ta te  the  average value (mi 1 ls/kWh) o f  e l e c t r i  c i  t y  

produced on t h e  TVA system. 

RESPONSE 

The average cos t  o f  e l e c t r i c i t y  produced on t h e  TVA system by TVA generat ing 

p lan ts  i n  f i s c a l  year  1974 ( J u l y  1, 1973, through June 30, 1974) was 4.929 

mil ls/kWh i n c l u d i n g  depreciat ion.  
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QUESTION F11 

Whereas t h e  t o t a l  p a y r o l l ,  d i r e c t  operat ional  and induced, 

has been ca lcu la ted  and the  b e n e f i t s  computed (8.2.2.2 

n a r r a t i v e  and Tables 8.2-3 through 8.2-5), no attempt was 

made t o  convert t h e  d o l l a r s  o f  income and wages t o  d o l l a r s  

o f  r e t a i l  sa les.  Could not  t h a t  be done by u t i l i z i n g  t h e  

IRS al lowable po r t i ons  o f  t h e  s t a t e  r e t a i l  sa les and 

app ly ing  t h e  percentages t o  the  t o t a l  wages? Moreover, 

i f  the re  i s  a  s t a t e  sales t a x  w i t h  por t ions  o f  i t  going 

t o  t h e  communities, those b e n e f i t s  t o o  could be accounted 

f o r  by u t i l i z i n g  t h e  sales t a x  c o e f f i c i e n t .  

RESPONSE 

The Pro jec t ,  i n  Appendix C submitted w i t h  Amentment V I ,  has est imated se lec ted  

p r o j e c t  r e l a t e d  l o c a l  revenues which have inc luded sales t a x  revenues and 

m i  scel  1  aneous (e. g. , beer, 1  i quor) business t a x  revenues along w i t h  proper ty  

t a x  revenues and s t a t e  educational equa l i za t i on  funds. Although t h e  ana lys is  

i n  Appendix C has n o t  u t i l i z e d  t h e  below methodology f o r  c a l c u l a t i n g  r e t a i l  

sales t a x  revenues t h e  est imated ne t  increase i n  r e t a i l  sales and sales t a x  

1 
7 

r e s u l t i n g  from d i r e c t  and i n d i r e c t  p a y r o l l s  are shown below. It i s  est imated 

t h a t  45 percent o f  p a y r o l l s  w i l l  be spent on r e t a i l  purchases. Fur ther  a1 - 
lowance i s  made f o r  gasol ine sales,  which are no t  sub jec t  t o  r e t a i l  sa les t a x ;  

i t  i s  est imated t h a t  f i v e  percent o f  r e t a i l  sales w i l l  be f o r  gasol ine. We do 

n o t  consider t h e  use o f  I R S  a l lowable po r t i ons  t o  be adequate because they  do 

no t  necessar i l y  r e f l e c t  t o t a l  aggregate sales o r  sales tax .  Cer ta in  major 

categor ies o f  r e t a i l  purchases are a1 lowable i n  a d d i t i o n  t o  the  t a b l e  value, 

i n c l u d i n g  automobiles, boats, mobi le homes and b u i l d i n g  ma te r ia l s  under c e r t a i n  

cond i t ions  . 
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Estimated Estimated Estimated Po ten t ia l  . 
R e t a i l  Sales Sta te  Sales Tax** Local Sales Tax* 

* Estimated tax  a v a i l a b l e  t o  l o c a l  governments i f  a l l  l o c a l  areas adopt the  
maximum l o c a l  tax  r a t e  o f  1.5 percent.  

I 
** Estimated t a x  a v a i l a b l e  t o  s t a t e  government based on sales t a x  r a t e  o f  35 

percent.  The s t a t e  has temporar i l y  increased t h e  sales t a x  r a t e  an a d d i t i o n a l  
1.0 percent t o  4.5 percent  which has been conservat ive ly  ignored. 

7 
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QUESTION F12 

Provide data on the  "normal" employment trends and 

projections f o r  the  study area and superimpose plant  

construction employment over these normal levels .  

RESPONSE 

EMPLOYMENT OF RESIDENTS: HISTORICAL, 1970, 
AND BASELINE PROJECTION, 1980 

CRBRP PROJECT AREA 

1970 - 1980 - 
Agriculture,  Forestry & Fisheries 2,199 1,400 

Mining 904 800 

Manufacturing 43,166 46,500 

All Other 103,779 119,200 

TOTAL 150,048 167,900 

BASELINE PROJECTION OF "ALL OTHER" 

EMPLOYMENT CATEGORY AND PROJECTED CRBRP 

CONSTRUCTION EMPLOYMENT CRBRP PROJECT AREA 

Base1 ine 
Projection 

1 1 2,800 

Construction 
Empl oymen t 

68 

21 1 

667 



The two employment columns are not  addi t i  ve because the base1 ine  pro jec t ions 

are by place o f  residence and the construct ion employment are by place o f  

work data. No place o f  work employment project ions f o r  the p ro jec t  area 

are present ly avai lable.  Further, no project ions have been prepared which 

provide a breakdown o f  the " A l l  Other" category i n t o  a c l a s s i f i c a t i o n  more 

c lose ly  corresponding t o  construct ion employment. 

Baseline pro jec t ions are "a best est imate o f  what can be expected t o  rnater- 

i a l i z e  i f  there are no po l i c y  o r  program changes o f  an unusual and unfore- 

seen nature o r  magnitude i n  the fac tors  which have been changing over time 

and which are expected t o  continue on course i n  the fu tu re "  (U.S. Water 

Resources Counci 1 , CRERS Project ions , Vo1 . 1 , 1972). The base1 i ne  pro- 

j e c t i o n  then, i s  assumed t o  be the "normal" growth path. 



QUESTION G I  

S ta te  the  s t r e t c h  thermal ou tput  and t h e  corresponding 

p l a n t  gross and n e t  e l e c t r i c a l  outputs. 

RESPONSE 

The s t r e t c h  thermal output  i s  1121 MWt  w i t h  gross generator ou tput  o f  

439 MWe. The p l a n t  power requirements have been increased t o  60 MWe 

(vs 27 MWe prev ious ly  reported)  r e s u l t i n g  i n  a ne t  power o f  379 MWe. The 

i n i t i a l  core n e t  power product ion w i l l  show a s i m l l a r  reduct ion  when the  

increased p a r a s i t i c  power requirements are  taken i n t o  account. 



QUESTION 62 

Obtain from t h e  Tennessee h i s t o r i c a l  l i a i s o n  o f f i c e r  a 

judgment as t o  t h e  impacts of const ruc t ion  and opera t ion  

o f  the p l a n t  and transmission l i n e s  upon (1)  h i s t o r i c ,  

c u l t u r a l  , archaeological , and a r c h i t e c t u r a l  resources 

now inc luded i n  the  Nat ional  Register  of H i s t o r i c a l  

Places and upon (2)  1 i k e  resources w i t h  i d e n t i f i e d  

p o t e n t i a l  f o r  i n c l u s i o n  i n  the  fu tu re .  

RESPONSE 

TVA submitted p r o j e c t  plans and 1 ocat ions t o  the  Tennessee H i s t o r i c a l  

Commission on May 23, 1973, along w i t h  an archaeological survey o f  the 

S i te .  We asked the Commission t o  advise us o f  impact on any h i s t o r i c a l  

resources. The Comnission responded by l e t t e r  o f  June 5, 1973, t h a t  "it 

does n o t  appear t h a t  any s t ruc tu res  o f  h i s t o r i c a l  s ign i f i cance o r  any 

archaeological s i t e s  t h a t  would q u a l i f y  f o r  t he  Nat ional  Register  would 

be af fected."  A recent  l e t t e r  from Joseph L. Benthal l ,  t he  S ta te  

Archaeologist,  has been reproduced on the  fo l lowing page. 

ADDITIONAL INFORMATION REQUESTED I N  NRC LETTER, A p r i l  23, 1975 

Provide the Bentha l l  June 1973 l e t t e r .  Since the  

appraisal  soon w i l l  be 2 years o ld ,  ob ta in  from t h e  

Tennessee h i  s t o r i c a l  1 i a i  son o f f i c e r  an updated 

appraisal  t ak ing  i n t o  account p roper t i es  added t o  

the  Nat ional  Register  s ince 1973, as w e l l  as pro-  

p e r t i e s  represent ing p o t e n t i a l  add i t i ons  t h a t  could 

n o t  be i d e n t i f i e d  a t  t h a t  t ime. 



RESPONSE 

No l e t t e r  from M r .  Benthal l  dated i n  June 1973 e x i s t s  t o  our  knowledge. 

There i s ,  however, a l e t t e r  from Herbert Harper, D i r e c t o r  o f  F i e l d  

Services, Tennessee H i s t o r i c a l  Commission, dated June 5, 1973, c l e a r i n g  

t h e  s i t e  h i s t o r i c a l l y  and suggesting t h a t  t he  s t a t e  archaeologist  be 

contacted regarding h i s  comments. A copy o f  t h e  June 5, 1973, l e t t e r  

i s  attached. 

As recen t l y  requested, Dr. Lawrence C. Henry, Executi  ve D i rec tor ,  

Tennessee H i s t o r i c a l  Commission, and Sta te  H i s t o r i c  Preservat ion O f f i c e r ,  

has reviewed inves t iga t i ons  performed by D r .  Gerald F. Schroedl under 

the  d i r e c t i o n  o f  D r .  W i l l i am M. Bass, Head, Department o f  Anthropology, 

and Dr .  A l f r e d  K. Guthe, D i rec tor ,  McCl ung Museum, both Un ive rs i t y  of 

Tennessee a t  Knoxv i l le .  D r .  Henry has w r i t t e n  a l e t t e r  t o  M r .  Edward H. 

Lesesne, D i r e c t o r  o f  Water Control  Planning, TVA. The l e t t e r  dated 

May 1, 1975, a copy o f  which i s  attached, updates the  in format ion  suppl ied 

t o  t h e  AEC several years ago. 
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March 1 2 ,  1 9 7 5  

MP. E .  H .  Lesesne 
D i r e c t o r ,  Water Con t ro l  P l ann ing  D i v i s i o n  
Tennessee  Val ley A u t h o r i t y  
4 4 8  Evans Bu i ld ing  
Knoxv i l l e ,  TN 3 7 9 0 2  

Dear M r .  Lesesne:  
I 
p-.'- .- -- - - - -- 

I have reviewed t h e  r e p o r t  submi t ted  by D r .  Gera ld  ! - - - - - - - - . . '  
F. Sch roed l  r e l a t i n g  t o  t h e  a r c h a e o l o g i c a l  work done 
i n  t h e  a r e a  o f  t h e  C l i n c h  River  Liquid Metal F a s t  
Breeder  Reac tor  F a c i l i t y  and c o n s i d e r  t h i s  work t o  be 
o f  e x c e l l e n t  q u a l i t y .  

D r .  S c h r o e d l ' s  su rvey ,  judging  by h i s  r e p o r t ,  was 
v e r y  th rough  and brought  t o  l i g h t  many i n t e r e s t i n g  
a r c h a e o l o g i c a l  and h i s t o r i c  sites. H i s  p roposa l  t o  
t e s t  t h e  v i l l a g e  a r e a  n e a r  t h e  mound and t h e  s h e l l  midden 
shou ld  p rov ide  v a l u a b l e  i n f o r m a t i o n  on t h e  Woodland 
and Archa ic  c u l t u r e  p e r i o d s  i n  t h e  Cl inch  River  a r e a ,  

The Tennessee Va l l ey  A u t h o r i t y  i s  t o  be commended 
f o r  i t s  i n t e r e s t  and e x c e l l e n t  suppor t  o f  t h e  above 
a r c h a e o l o g i c a l  r e s e a r c h .  

T .V.A.  has  p r o p e r l y  cons ide red  all a r c h a e o l o g i c a l  
r e s o u r c e s  and has  i n  my  e s t i m a t i o n  a s s e r t e d  t h e  p r o p e r  
m i t i g a t i o n .  The r e s u l t s  o f  t h e  r e p o r t  and s t u d i e s  have 
shown t h a t  t h e r e  are no s i t e s  worthy f o r  nominat ion t o  
t h e  N a t i o n a l  R e g i s t r y .  

I f  you should have f u r t h e r  q u e s t i o n s  o r  would 
1 ik'l ddd i t -  iorial comments, p l e a s e  do n o t  h e s i t a t e  t o  
till L mc . 

S i n c e r e l y  y o u r s ,  

!/Joseph L* B e n t h a l l  
~ , d r y y  n: ;-n; sECrloN D i r e c t o r  and S t a t e  

Archaeo log i s t  

s e c  
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Dear Bob : 

This will ach~wledge receipt of the material on 
the Clinch River L i q u i d  Metal Fast Breeder Reactor 

. Plant Area in Roane County. 

From the information submitted, It does not 
appear that any structures of historioal signifioanoe 
or any archaeological sites that would qualify for. the 
National Register would be affeated. However, the 
State Archaeologist should comment on t h i s  aspect. 

Sincerely, 

, I ,  L~ 
It' I FZ 

Herbert L. ~ a r ~ # r  

HLB : s ;.>, ;.... r * I ;.:.; 
XC : : Corydon W. B e l l ,  Jr . &4-ks-~.- .'(per ~equest  ~ /15 /73  )bg!----.- 
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STATE OF TENNESSEE 

TENNESSEE HISTORICAL COMMISSION 
170 SECOND AVENUE. NORTH 
NASHVILLE. TENNESSEE 37201 
TELEPHONE ((IS) 741-2371 

LAWRENCE C. HENRY. Erscutive Director 
State Historic Pre~ervrtion Officer 

May 1, 1975 

Mr. Edward H. Lesesne 
Di rector of Water Control Planning 
Tennessee Val 1 ey Authority 
448 Evans Building 
Knoxvi 1 1 e , Tennessee 37902 

Dear Mr.' Lesesne: 

This will acknowledge receipt of the report submitted by Dr. 
Gerald F. Schroedl on Historic Sites Reconnaissance i n  the 
Cl inch River Breeder Reactor P l  ant Area. 

We have reviewed this report and based on the information con- 
tained therein conclude that no structures of historical sig- 
nificance remain i n  the area. I t  i s  obvious that exhaustfve 
efforts were p u t  forth to make the report as complete as possible, 
and the results reveal that no properties eligible for entry i n  
the National Resister of Historic Places exist. 

If I can be of further help, please l e t  me know. 

Si ncer y , 9 
Lawrence C. Henry 1 



QUESTION 63 

Correct t he  l oca t ions  o f  features shown on Figure 2.1-1 

and 2.1-2. For example, Oak Ridge i s  shown east  o f  t h e  

s i t e  on 2.1-1 and nor theast  on 2.1-2. I d e n t i f y  the  stream 

f l ow ing  i n t o  the  C l inch R iver  approximately a t  CRM 10 

(Figure 2.1-2). 

RESPONSE 

Copies o f  Figures 2.1-1 and 2.1-2 t h a t  conta in the  necessary cor rec t ions  

are on the  f o l l o w i n g  pages. The rev i sed  Figures have been inc luded i n  the  

Envi ronmen t a l  Report. 



SCALE OF MILES 

i 
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Figure 2.1-1 LOCATION OF CLINCH R I V E R  S I T E  I N  RELATION TO 
COUNT1 ES AND STATE ( revised)  



- --- APPROX. AEC BOUNDARY s 
GASEOUS DIFFUSION P L A N T  

ORNL 
0 5 
P 

SCALE OF MILES 

F i gu re  2.1-2 LOCATION OF SITE WITH RESPECT TO URBAN CENTERS, RAILROADS 
AND HIGHWAYS WITHIN A 10-MILE RADIUS OF THE SITE ( revised)  



QUESTION 64 

On Figure 2.1-2 show the boundaries o f  (1  ) U.S. Government 

owned land, (2)  Oak Ridge manufacturing f a c i l  i t i e s  p a r t i -  

c u l a r l y  the gaseous di f fusion p lant ,  and (3)  ORNL. Name 

the ra i l roads  shown on the f igure.  

RESPONSE 

On the fo l lowing page i s  a copy o f  Figure 2.1-2 t ha t  contains the necessary 

addit ions. The revised Figure has been included i n  the Environmental Report. 



- -- - APPROX. AEC BOUNDARY s 
GASEOUS DIFFUSION P L A N T  

0 5 
P 

SCALE OF MILES 

Figure 2.1-2 LOCATION OF S I T E  WITH RESPECT TO URBAN CENTERS, RAILROADS 
AND HIGHWAYS . W I T H I N  A 1 0 - M I L E  RADIUS OF THE S I T E  ( revised)  



QUESTION 65 

On Figure 2.1-3, d i s t i n g u i s h  j unc t i ons  o f  the  new r a i l r o a d  

and new highway access w i t h  e x i s t i n g  routes. 

RESPONSE 

On the  f o l l o w i n g  page i s  a copy o f  F igure  2.1-3 t h a t  conta ins the necessary 

add i t i ons .  The rev ised Figure has been inc luded i n  t h e  Environmental Report. 



Figure 2.1-3 SITE LOCATION 
(revised) 



QUESTION 66 

Over the p l an t ' s  30-year l i f e ,  est imate i n  met r ic  tons 

the natura l  uranium requi  rement, the Pu-239 requirement, 

the U-235 and U-238 consumption, and the Pu-239 pro- 

duct ion (5.8.3). 

RESPONSE 

Natural Uranium 

See Page 5.8-3 of the CRBRP-ER. I f  the fue l  cycle economics favor  use o f  

depleted ra the r  than natura l  uranium, the v i r g i n  ore comnitment f o r  t h i s  

p l a n t  would be el iminated. I f  one assumes an idea l i zed  recyc le  w i t h  one 

f u l l  core load t i e d  up i n  the reactor  and an add i t i ona l  one-th i rd core 

plus one-sixth r ad i a l  blanket load t i e d  up i n  each end o f  the reprocessing 

r e fab r i ca t i on  cycle, then the v i r g i n  heavy metal commitment i s  on ly  on the  

order o f  1-2/3 cores plus 1-1/3 r a d i a l  b lanket  loads. Uranium burnup and 

an assumed one percent heavy metal loss  o f  each batch through the repro- 

cessing-refabr icat ion cyc le  resu l t s  i n  a p l an t  l i f e t i m e  t o t a l  heavy metal 

comnitment o f  56.6 MT of uranium. 

Pu-239 Requi rement 

See page 5.8-3, 5.8-4 o f  the CRBRP-ER. Based on average i so top i c  content 

i n  the core and blanket, 2.06 MT plutonium-239 are required. 

U-235 Consumption 

See page 3.8-2, 5.8-3 and 5.8-4 o f  the CRBRP-ER. Based on the average iso-  

t op i c  content i n  natura l  uranium, .04 MT of uranium-235 w i l l  be consumed. 

U-238 Consumption 

See page 3.8-2, 5.8-3 and 5.8-4 o f  the CRBRP-ER. Based on the average i so -  

t o p i c  content i n  natura l  uranium, 17.65 MT o f  uranium-238 w i l l  be consumed. 



Pu-239 Production 

See page 5.8-3, 5.8-4 o f  t h e  CRBRP-ER. The amount o f  plutonium-239 pro- 

duced i s  2.06 MT. 



QUESTION 67 

S i t e  guide1 ines used i n  se lec t ing transmission 1 ine  

routes having minimum environmental impacts (3.9).  

RESPONSE 

I n  general, aesthet ic impacts were minimized by fo l low ing  appl icable por- 

t i ons  o f  the U. S. Department o f  In te r io r /Agr i cu l  t u re  pub1 i c a t i o n  

Environmental C r i t e r i a  f o r  E l e c t r i c  Transmission Systems and the Federal 

Power Commission pub l i ca t ion  E l e c t r i c  Power Transmission and the Environ- 

ment. - 



QUESTION 68 

Cite erosion control pract ices ,  i n  addition to  those i n  

the E R ,  t o  be used during transmission l ine  construction, 
par t icular ly  during stream crossings. 

RESPONSE 

Prior  t o  clearing of t he  transmission l i n e  right-of-way, an engineer walks 
the  right-of-way to  estimate the cost  of clearing and notes any unusual 
conditions where erosion control measures should be taken t o  avoid runoff 
and s i l t a t i o n .  Based on the  on-si te v i s i t  and a review of the drawings, 
there a re  no stream crossings of any significance on the transmission l i n e  
corridor.  The construction of t h i s  l i n e  wil l  be done during the  dry time 
of the year  which will  not a f f ec t  any wet weather streams. On slopes,  con- 
tours o r  water swells are ins ta l l ed  t o  check runoff and prevent erosion. 'i 



QUESTION G9 

Discuss transmission l i n e  maintenance prac t ices ,  i nc lud ing  

any r e s t o r a t i o n  p l  ans a f t e r  emergency repa i  r. 

RESPONSE 

Sect ion 5.6.2 (Maintenance E f f e c t s )  discusses these prac t ices .  Sect ion 

5.6.2.3 has been rev ised t o  inc lude r e s t o r a t i o n  plans a f t e r  emergency 

repai  r. 



QUESTION GI0 

C l a r i f y  the rou te  o f  R iver  Road between Bear Creek Road 

and the  p l a n t  (F igure 4.1-1). 

RESPONSE 

On the  f o l l o w i n g  page i s  a  copy of rev ised Figure 4.1-1 t h a t  contains a  

c l a r i f i c a t i o n  o f  the  rou te  o f  R iver  Road. The rev ised Figure has been 

inc luded i n  the  Environmental Report. 



Figure 4.1-1 SITE LOCATION 



AMENDMENT V I I 
August 1976 

QUESTION G l l  

Discuss m i  t i g a t i n g  act ions under consideration, i n  the 

event o f  excessive h i  ghway congestion caused by con- 

s t r uc t i on  worker movements between t h e i r  homes and the  

s i t e  (P. 8.3-7). 

RESPONSE 

The p ro j ec t  and ERDA-Oak Ridge Operations are ac t i ve l y  working w i th  repre- 

sentat ives w i t h  the State o f  Tennessee Department o f  Transportat ion i n  order 

t o  develop a p lan t o  a l l e v i a t e  t r a f f i c .  congestion i n  the v i c i n i t y  o f  the 

CRBRP Si  t e  dur ing the course o f  the construct ion o f  the  CRBRP. 

7 



QUESTION 612 

Describe the  con t ro l  program inc lud ing  p e r i o d i c  review o f  

a l l  const ruc t ion  a c t i v i  t i e s  t o  assure t h a t  appropr iate 

m i t i g a t i n g  act ions w i l l  be taken t o  avoid unnecessary ad- 

verse environmental impacts du r ing  p l a n t  and transmission 

1 ines  construct ion.  

RESPONSE 

The removal o f  vegetat ion from a transmission l i n e  r ight-of -way i s  per- 

formed by a c l e a r i n g  con t rac to r  through a cont rac tua l  arrangement executed 

by TVA1s D i v i s i o n  o f  Power Construct ion. As a p rov i s ion  o f  t h e  i n i t i a l  

t ransmission l i n e  r ight-of -way c l e a r i n g  contract ,  s p e c i f i c a t i o n s  are pro- 

v ided which c l e a r l y  i d e n t i f y  areas i n  which specia l  c l e a r i n g  methods are 

t o  be app l ied  o r  vegetat ive screens are  t o  be reta ined.  A TVA r ight-of -way 

c l e a r i n g  agent i s  then assigned t o  guide and con t ro l  the  performance o f  

t h e  contractor .  The agent i s  i n  d a i l y  f i e l d  contac t  w i t h  the c l e a r i n g  

con t rac to r  when c l e a r i n g  i s  being performed through non-sensi t ive areas. 

When c l e a r i n g  operat ions approach s e n s i t i v e  areas such as major highway 

crossings, r i v e r s  o r  o ther  l a rge  bodies o f  water, a TVA agent w i l l  be pre- 

sent. The agent w i l l  remain i n  the  f i e l d  w i t h  t h e  con t rac to r  u n t i l  t he  

c l e a r i n g  through these areas i s  complete. 

The ac tua l  const ruc t ion  o f  the transmi ss ion f a c i l  i t i e s  w i  11 be performed 

by TVA const ruc t ion  forces. Environmental feedback t o  assure min imiza t ion  

of environmental impacts dur ing  cons t ruc t i on  w i l l  be handled through TVA1s 

a d m i n i s t r a t i  on con t ro l  procedures. I n i t i a l  decis ions regarding m o d i f i c a t i o n  

o f  cons t ruc t i on  a c t i v i t i e s  w i l l  be made by f i e l d  cons t ruc t i on  personnel who 

can assess the  r e l a t i v e  importance o f  the  a c t i v i t i e s  being performed. I n  

t h e  event t h a t  the  need ar ises  t o  a l t e r  t h e  manner i n  which an important  

a c t i v i t y  i s  bk ing performed t o  reduce impacts, t he  dec is ion  w i l l  be made 

a t  a h igher  admin i s t ra t i ve  l e v e l  on r e c o m n d a t i o n  o f  personnel having t h e  

responsib i  1 i ty  f o r  environmental assessment. 





AMENDMENT XV REVIS IONS RESULTING FROM 

ADDIT IONAL  OR UPDATED INFORMATION AND MINOR CORRECTIONS 

3.4,  5 . 4  UPDATE COOLING TOWER RESIDUAL CHLORINE CONCENTRATION L I M I T S  

3.6 UPDATES PLANT EFFLUENT WATER CONCENTRATIONS 

3.9 CORRECTS DESCRIPTION OF TRANSMISSION L I N E  

4.1 PROVIDES DESCRIPTION OF S O I L  EROSION AND SEDIMENT CONTROL 
MEASURES AND RUNOFF TREATMENT POND FEATURES 

5 . 2  PROVIDES CORRECTION TO RADIOLOGICAL IMPACTS FROM ROUTINE 
PLANT OPERATION 

B 
i 

5.6 UPDATES AESTHETICS CONSIDERATION OF PLANT F A C I L I T I E S  

6.1 DELETES PARAGRAPH INADVERTENTLY RETAINED FROM PREVIOUS 
AMENDMENT 

1 0 . 3  CORRECTS PREVIOUS EROSION TABLE L I S T I N G  

APPENDIX F PROVIDES UPDATED ALTERNATIVE S I T I N G  ANALYSIS  OF DOE S I T E S  

APPENDIX G PROVIDES UPDATED ALTERNATIVE S I T I N G  ANALYSES OF TVA  S I T E S  
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The geology and se ismology l i t e r a t u r e  s e a r c h  needs t o  be updated.  

The l a t e s t  r e f e r e n c e  i n  t h e  b i b l i o g r a p h y  is 1974. C o n s i d e r a b l e  

r e s e a r c h  i n  geology and se ismology has  been done s i n c e  t h a t  t ime  

( i .e . ,  Appalachian  COCORP P lan ;  r e c e n t  s t u d i e s  of t h e  G i l e s  

County Ear thquake by B o l l i n g e r  p r e s e n t e d  a t  t h e  Ear thquakes  and 

Ear thquake Eng ineer ing  mee t ing  i n  September,  1981 i n  Knoxvi l l e ,  

Tennessee;  TVA Appalachian  S tudy ;  S t u d i e s  r e l a t e d  t o  t h e  

C h a r l e s t o n ,  S.C. 1886 e a r t h q u a k e ;  s i t e  i n v e s t i g a t i o n s  a t  TVA and 

o t h e r  n u c l e a r  p r o j e c t s  i n  t h e  r e g i o n ;  s t u d i e s  of o t h e r  r e c e n t  and 

h i s t o r i c  Appalachian  e a r t h q u a k e s ;  e tc . )  

The g e o l o g i c  and s e i s m o l o g i c a l  l i t e r a t u r e  s e a r c h  h a s  been updated 

,' -) t o  i n c l u d e  t h e  y e a r s  1974-1981. The v a r i o u s  c a t e g o r i e s  i n t o  

- which t h e  r e c e n t  l i t e r a t u r e  h a s  been p r e s e n t e d  a r e  i d e n t i f i e d .  A 

d i s c u s s i o n  of t h e  f i n d i n g s  of t h e  l i t e r a t u r e  s e a r c h  is p r e s e n t e d .  

Major f i n d i n g s  i n  t h e  g e o l o g i c  l i t e r a t u r e  s i n c e  1974 a r e  

g e n e r a l l y  r e l a t e d  t o  i n t e r p r e t a t i o n  of t h e  o r i g i n  and s t r u c t u r e  

of t h e  s o u t h e r n  Appalachians .  Much of t h i s  is based on s e i s m i c  

r e f l e c t i o n  p r o f i l e s  from COCORP and t h e  USGS. These f i n d i n g s  

have no n e g a t i v e  impact on t h e  S i t e .  

Mapping of a l l u v i a l  t e r r a c e s  a l o n g  t h e  L i t t l e  Tennessee River  by 

D e l c o u r t  and h i s  c o r r e l a t i o n  of t h e  t e r r a c e s  w i t h  t e r r a c e s  a t  t h e  

Wat t s  Bar Nuclear  P l a n t  s i t e  may p r o v i d e  an  a d d i t i o n a l  l i n e  of 

ev idence  f o r  d a t i n g  f a u l t s  and o t h e r  g e o l o g i c  s t r u c t u r e s  i n  t h e  

V a l l e y  and Ridge. However, because  o t h e r  l i n e s  of ev idence  

i n d i c a t e  t h a t  no f a u l t i n g  h a s  t a k e n  p l a c e  i n  t h e  S i t e  a r e a  s i n c e  

l a t e  P a l e o z o i c  t i m e ,  it is n o t  c o n s i d e r e d  n e c e s s a r y  t o  pursue  t h e  

, . ,  t e r r a c e  s t u d y  f u r t h e r .  
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In reviewing the available geologic literature, no studies were 

found which were interpreted to invalidate safety related 

conclusions made in Section 2.5 of the PSAR. 

The most significant seismological related finding since 1974 has 

been the Giles County earthquake study by Professor G. A. 

Bollinger which tentatively identified a northeast striking 

basement fault with ascribed maximum magnitude of Ms 7.0. Using 

the procedure outlined in the report to estimate the design 

intensities at distances away from Giles County, the CRBRP site 

intensity is estimated to be MM VI. Since CRBRP is designed to 

MM VIII, the current design is more conservative than that 

arrived at by using Bollinger's Report. Independent studies by 
TVA reached similar conclusions for the Watts Bar plant located 
in the same tectonic province. There is no evidence that other 

similar structures exist within the Southern Appalachian geologic 

province. 

' 3 3 
No other new knowledge exists which would imply the inadequacy of 

the site design maximum intensity (MMVIII) . 

The geological and seismological literature search has been 

updated to include the years 1974-1981. The geologic literature 

search was designed to include references to recent work - 
performed in the general site area pertaining to possible recent 

faulting, location of faults not previously recognized in the 

area, new interpretations of age of thrust faulting, and physical 

properties of the Paleozoic rock units. 
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, : 

The s e i s m o l o g i c  l i t e r a t u r e  s e a r c h  was des igned  t o  i n c l u d e  
r e f e r e n c e s  t o  r e c e n t  work r e l a t e d  t o  u n d e r s t a n d i n g  t h e  c a u s e s  and 
d i s t r i b u t i o n  of e a r t h q u a k e s  i n  t h e  e a s t e r n  Uni ted  S t a t e s ,  r e c e n t  
r e s u l t s  of seismic moni to r ing  i n  s p e c i f i c  a r e a s ,  and r e c e n t  work 

d e f i n i n g  t h e  t e c t o n i c  s e t t i n g  of t h e  e a s t e r n  Uni ted  S t a t e s .  

The l i t e r a t u r e  s e a r c h  c o n s i s t e d  of s i x  d a t a  b a s e s  ( N a t i o n a l  
T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ,  Georef ,  Geoarchive ,  D i s s e r t a t i o n  
A b s t r a c t s ,  Government P r i n t i n g  O f f i c e ,  and E n g i n e e r i n g  I n d e x ) ,  a  
review of r e f e r e n c e  l i s t s  from a v a i l a b l e  r e c e n t  s i t e - r e l a t e d  
p u b l i c a t i o n s ,  and a  t e l e p h o n e  su rvey  of g e o s c i e n t i s t s  f a m i l i a r  
w i t h  r e c e n t  work performed i n  t h e  a r e a .  The s e a r c h  g e n e r a t e d  
approx imate ly  300 r e f e r e n c e s ,  of which fewer t h a n  200 appear  t o  
be d i r e c t l y  a p p l i c a b l e  t o  t h e  g e o l o g i c  o r  s e i s m o l o g i c  c o n d i t i o n s  
i n  t h e  a r e a .  

The g e o l o g i c  p u b l i c a t i o n s  g e n e r a l l y  f a l l  i n t o  t h r e e  c a t e g o r i e s :  
1) t h e  s t a t i g r a p h y  of t h e  P a l e o z o i c  rock u n i t s ;  2 )  a n a l y s e s  of 
g e o p h y s i c a l  d a t a ,  e s p e c i a l l y  t h e  COCORP seismic d a t a ;  and 3 )  

developments  i n  t h e  i n t e r p r e t a t i o n  of t h e  o r i g i n  of t h e  Sou the rn  
Appa lach ians ,  i n c l u d i n g  o r i g i n s  of and mechanisms f o r  t h r u s t  
f a u l t i n g  i n  t h e  V a l l e y  and Ridge p rov ince .  The s e i s m o l o g i c  
l i t e r a t u r e  f a l l s  g e n e r a l l y  i n t o  f i v e  c a t e g o r i e s :  1) i n t r a p l a t e  
t e c t o n i c s ;  2 )  C. re taceous  and Cenozoic f a u l t i n g ;  3 )  S o u t h e r n  
Appalachian  t e c t o n i c s ;  4 )  r e s e a r c h  conducted  i n  s p e c i f i c  a r e a s  of 

t h e  e a s t e r n  Uni ted  S t a t e s ;  and 5 )  s p e c u l a t i o n s  concern ing  t h e  
c a u s e s  of e a s t e r n  Uni ted  S t a t e s  s e i s m i c i t y .  

I n  r ev iewing  t h e  a v a i l a b l e  g e o l o g i c  l i t e r a t u r e ,  no s t u d i e s  were 
found which were i n t e r p r e t e d  t o  i n v a l i d a t e  s a f e t y  r e l a t e d  
c o n c l u s i o n s  made i n  S e c t i o n  2.5 of t h e  PSAR. 
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Recent s t u d i e s  have s e r v e d  t o  f u r t h e r  c h a r a c t e r i z e  t h e  n a t u r e  and 

d i s t r i b u t i , o n  of t h e  P a l e o z o i c  r o c k s  i n  t h e  V a l l e y  and Ridge 

p r o v i n c e  of Tennessee (27 ,  3 3 ,  3 4 r  40 , 41) . A d d i t i o n a l l y r  

d e t a i l e d  g e o l o g i c  s t u d i e s  w i t h i n  p o r t i o n s  of t h e  V a l l e y  and Ridge 

I , have  d e a l t  w i t h  t h e  pe t ro leum p o t e n t i a l  r e s u l t i n g  from t h e  
g e o l o g i c  s t r u c t u r e  of t h e  p r o v i n c e  (13 ,  1 5 ,  2 8 ) .  

s i g n i f i c a n t  r e c e n t  s t u d i e s  concern ing  t h e  e f f e c t s  of Q u a t e r n a r y  

.- g l a c i a t i o n  i n  t h e  s o u t h e r n  Appa lach ians  have been performed 

(7. ,8 ,16,31) . I n  p a r t i c u l a r ,  D e l c o u r t ' s  ( 7 , 8 )  s t u d y  of t h e  

t e r r a c e  d e p o s i t s  a l o n g  t h e  L i t t l e  Tennessee River  V a l l e y  d e t a i l s  

t h e  f l u v i a l - d e p o s i t i o n a l  p r o c e s s e s  o c c u r r i n g  i n  t h e  Q u a t e r n a r y .  
T h i s  work s e r v e s  a s  a  framework f o r  i n t e r p r e t a t i o n  of t h e  r e c e n t  

.. . - .  
' g e o l o g i c  h i s t o r y  i n  t h e  Tennessee River  d r a i n a g e  b a s i n  of t h e  

.. , '  . V a l l e y  and Ridge. Nine s e t s  of t e r r a c e s  above t h e  c u r r e n t  
. . , , f l o o d p l a i n  were i d e n t i f i e d  by Delcour t .  D e l c o u r t ' s  s tudy  may 

" . p rov ide  an a d d i t i o n a l  means of aqe-dat inq qeo loq ic  e v e n t s  i n  
I. - t h e  Val ley and Ridge province.  The p o s i t i o n  taken i n  t h e  CRBRP 

PSAR and t h e  consensus of  qeo loq ic  op in ion  i s  t h a t  t h e  most 

+ 2 r e c e n t  movement a lonq f a u l t s  i n  t h e  Val ley  and Ridqe occur red  
. . 
. , dur ing  t h e  l a t e  Pa leozoic .  I t  i s  t h e r e f o r e  n o t  cons idered  

necessary  t o  conduct a  t e r r a c e  s tudy  a t  t h e  CRBRP s i t e .  
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Recent a n a l y s e s  of g e o p h y s i c a l  d a t a  i n c l u d i n g  s e i s m i c  r e f l e c t i o n  
p r o f i l e s ,  g r a v i t y  and ae romagne t i c  s u r v e y s ,  and remote s e n s i n g  

imagery, have a i d e d  i n  t h e  i n t e r p r e t a t i o n  of c r u s t a l  s t r u c t u r e s  

i n  t h e  s o u t h e r n  Appalachians .  These a n a l y s e s  a r e  an  i n t e g r a l  

p a r t  of s t u d i e s  concern ing  t h e  development of t h e  s o u t h e r n  

Appalachians .  

Se i smic  r e f l e c t i o n  p r o f i l e s ,  from both  t h e  COCORP ( 1 , 4 , 5 , 6 , -  

29 ,38,39)  and t h e  U.S. G e o l o g i c a l  Survey ( 1 5 )  p r o v i d e  t h e  most 

d e t a i l e d  i n t e r p r e t a t i o n  of t h e  s t r u c t u r e  of t h e  s o u t h e r n  

Appalachians .  Cook g-. ( 4 )  i n t e r p r e t  t h e  COCORP p r o f i l e s ,  

which ex tend  from M a d i s o n v i l l e ,  Tennessee t o  t h e  Modoc f a u l t  nea r  

t h e  C o a s t a l  P l a i n  o v e r l a p  i n  Georg ia ,  t o  show a  c o n t i n u a t i o n  of 

V a l l e y  and Ridge sed imenta ry  s t r a t a  benea th  a n  a l l o c h t h o n o u s  

c r y s t a l l i n e  t h r u s t  s h e e t .  The sed imenta ry  s t r a t a  a r e  s u g g e s t e d  

t o  ex tend  a t  l e a s t  a s  f a r  e a s t  a s  t h e  E l b e r t o n  g r a n i t e  i n  t h e  

Piedmont of n o r t h e a s t e r n  Georgia ,  and p robab ly  t o  t h e  e a s t e r n  end 

of t h e  p r o f i l e .  H a r r i s  u. (15)  u s i n g  U.S. G e o l o g i c a l  Survey 

r e f l e c t i o n  p r o f i l e s  i n  n o r t h e r n  Tennessee  and North C a r o l i n a ,  

g i v e  a  s i m i l a r  i n t e r p r e t a t i o n .  H a r r i s  and Bayer (14)  e x t e n d  t h e  

master  deco l l ement  u n d e r l y i n g  t h e  s o u t h e r n  Appa lach ians  t o  t h e  

edge of t h e  p r e s e n t  c o n t i n e n t a l  s h e l f  and s u g g e s t  t h a t  t h e  e n t i r e  

Appalachian  orogen,  from Canada t o  t h e  s o u t h e r n  Uni ted  S t a t e s ,  

may be de tached  above a  mas te r  deco l l ement .  

I n  a  1964 r e p o r t ,  Watkins ( 3 7 )  used  ae romagne t i c  and g r a v i t y  d a t a  

from Tennessee  and Kentucky t o  s u g g e s t  a  c o n t a c t  between a  

t e c t o n i c a l l y  a c t i v e  Appalachian  c r u s t a l  b lock  and a  s t a b l e  

c r a t o n i c  b lock a l o n g  t h e  w e s t e r n  margin of t h e  V a l l e y  and Ridge 
p rov ince .  I n  more r e c e n t  work, Hatcher  and Z i e t z  (21 ,22)  used  

r e g i o n a l  ae romagne t i c  and g r a v i t y  d a t a  t o  d e f i n e  a r e a s  u n d e r l a i n  

by g r a n i t i c  o r  m a f i c  c r u s t  and a r e a s  of v a r y i n g  sed iment  

t h i c k n e s s  below t h e  c r y s t a l l i n e  t h r u s t  s h e e t ,  and t o  o u t l i n e  
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s u t u r e s  i n  t h e  Blue Ridge and Piedmont. They a l s o  s u g g e s t  t h a t  
t h e  mas te r  deco l l ement  is r o o t e d  nea r  t h e  Kings Mountain B e l t  and 

t h a t  t h e  C h a r l o t t e  B e l t / C a r o l i n a  s l a t e  b e l t  is au toch thonous  and 
s e p a r a t e d  from t h e  a l l o c h t h o n o u s  I n n e r  Piedmont by one of t h e  

s u t u r e  zones .  

Remote s e n s i n g  h a s  been a p p l i e d  t o  i n t e r p r e t a t i o n s  of s t r u c t u r e  
i n  t h e  s o u t h e r n  Appa lach ians  by J o h n s t o n  &a. (25). The 

imagery proved u s e f u l  i n  t h e  r e c o g n i t i o n  and mapping of r e g i o n a l  
s t r u c t u r e ,  j o i n t i n g  p a t t e r n s ,  d r a i n a g e  p a t t e r n s ,  f a u l t  and 
f r a c t u r e  t r a c e s ,  and rock t y p e s .  Seay and Hopkins (36) 

i n t e r p r e t e d  g r a v i t y  and ae romagne t i c  d a t a ,  remote s e n s i n g  imagery 
and s e i s m i c i t y  t o  d e f i n e  t e c t o n i c  s t r u c t u r e s  i n  t h e  s o u t h e r n  
Appalachians .  

Recent  s t u d i e s  concern ing  t h e  development of t h e  s o u t h e r n  
/ 

Appalach ians  can be d i v i d e d  i n t o  two g e n e r a l  c a t e g o r i e s :  models  

developed t o  e x p l a i n  t h e  t e c t o n i c  e v o l u t i o n  of t h e  r e g i o n ,  and 

r e s e a r c h  concern ing  t h e  mechanisms, geometry,  and t i m i n g  of 
t h r u s t  f a u l t i n g  w i t h i n  t h e  s o u t h e r n  Appalachians .  

T e c t o n i c  models  have been developed which a p p l y  t h e  e x i s t i n g  
g e o l o g i c  and g e o p h y s i c a l  d a t a  base  of t h e  s o u t h e r n  Appa lach ians  

t o  t h e  p l a t e  t e c t o n i c s  t h e o r y  (3 ,10 ,17 ,18 ,19)  . These models  
s e r v e  a s  a  b a s i s  f o r  u n d e r s t a n d i n g  t h e  t i m i n g  and mechanics of 
t h e  f o r m a t i o n  of t h e  s o u t h e r n  Appalachian  orogen,  i n c l u d i n g  t h e  
V a l l e y  and Ridge p rov ince .  

T h r u s t  f a u l t i n g  i n  t h e  V a l l e y  and Ridge is g e n e r a l l y  a c c e p t e d  t o  
r e s u l t  from " t h i n  s k i n "  t e c t o n i c s  which i n v o l v e s  o n l y  t h e  upper 
c r u s t .  The a c t u a l  mechanisms a r e  a  s u b j e c t  of d e b a t e  i n  t h e  
r e c e n t  g e o l o g i c  l i t e r a t u r e .  Some r e s e a r c h e r s  b e l i e v e  t h e  move- 
ment of t h r u s t  f a u l t s  was i n i t i a t e d  by g r a v i t y  s l i d i n g  a l o n g  a  
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master  deco l l ement  formed by t h e  u p l i f t  of t h e  Blue Ridge 
p r o v i n c e  t o  t h e  s o u t h e a s t  ( 9 , 1 1 , 2 6 ) .  Other  r e s e a r c h e r s  
(2 ,12 ,17 ,18 ,20)  e i t h e r  a rgue  a g a i n s t  t h e  g r a v i t y - s l i d e  model, o r  
i n  f a v o r  of a  model t h a t  e x p l a i n s  t h e  i n i t i a t i o n  of t h r u s t i n g  
a l o n g  a  master  deco l l ement  by major compress ive  f o r c e s  caused by 
a  l a t e  P a l e o z o i c  c o l l i s i o n  between t h e  A f r i c a n  and North American 
p l a t e s .  Chapple ( 2 )  developed a  model based on e x i s t i n g  g e o l o g i c  
i n f o r m a t i o n  a s  w e l l  a s  a s sumpt ions  concern ing  t h e  geometry and 
mechanica l  p r o p e r t i e s  of t h e  Appalachian  g e o s y n c l i n e .  H e  

concluded t h a t  compress ive  f o r c e s  a r e  r e q u i r e d  t o  i n i t i a t e  l a r g e -  

s c a l e  t h r u s t i n g  such a s  t h a t  found i n  t h e  V a l l e y  and Ridge. 

The a g e  of t h r u s t i n g  is a  s u b j e c t  of l i m i t e d  deba te .  Most 

r e s e a r c h e r s  (17 ,18,20,32)  b e l i e v e  t h a t  t h e  most r e c e n t  movement 
a l o n g  t h e  t h r u s t  f a u l t s  o c c u r r e d  d u r i n g  t h e  Permian ( l a t e  

P a l e o z o i c  A l l e g h e n i a n  Orogeny).  One r e c e n t  s t u d y  ( 2 4 )  a r g u e s  
t h a t  t h e r e  was movement a s  l a t e  a s  t h e  Cre taceous .  S c h a f e r  (35)  
c i t e s  ev idence  from o f f s e t s  i n  d r i l l  h o l e s  t o  document movement 

a l o n g  e x i s t i n g  t h r u s t  f a u l t s  i n  t h e  p a s t  1 5  y e a r s  w i t h i n  t h e  

V a l l e y  and Ridge of Tennessee.  Odom and Hatcher  (30)  and Hatcher  

and Webb (23)  i n t e r p r e t  t h i s  movement t o  be t h e  r e s u l t  of 

s i g n i f i c a n t  overburden removal i n  t h e  v i c i n i t y  of t h e  d r i l l  h o l e s  

( l a r g e - s c a l e  road e x c a v a t i o n s ) ,  and n o t  r e l a t e d  t o  r e a c t i v a t i o n  
of t h e  Al leghen ian  t h r u s t  f a u l t s .  Odom and Hatcher  (30)  s t a t e  

t h a t  t h e s e  f a u l t s  ". . . .have a lmos t  no p o s s i b i l i t y  of r e a c t i v a t i o n  
by t h e i r  o r i g i n a l  d r i v i n g  mechanisms. 'I 
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Based on t h e  l i t e r a t u r e  reviewed t o  d a t e ,  it is concluded t h a t  

t h e  s p e c i f i c  d e s i g n  assumpt ions  r e l a t e d  t o  t h e  d e r i v a t i o n  of t h e  
S i t e  s e i s m i c i t y  f o r  t h e  CRBRP p l a n t  w i l l  n o t  be impacted. A 

b r i e f  summary wi th  b i b l i o g r a p h y  is i n c l u d e d  below. 

Recent s t u d i e s  concern ing  t h e  o c c u r r e n c e  of e a r t h q u a k e s  i n  t h e  
e a s t e r n  Uni ted  S t a t e s  s u g g e s t  t h a t  s e i s m i c i t y  is t h e  r e s u l t  of 

r e a c t i v a t i o n  of p r e - e x i s t i n g  zones  of weakness by t h e  p r e s e n t  
s t r e s s  f i e l d .  A thorough d i s c u s s i o n  of t h i s  s u b j e c t  is  g i v e n  i n  

(1). The o r i e n t a t i o n  and o r i g i n  of t h e  modern s t r e s s  f i e l d  i n  
t h e  c e n t r a l  and e a s t e r n  Uni ted  S t a t e s  is  d i s c u s s e d  i n  (1) and 

Recent work h a s  been p u b l i s h e d  p e r t a i n i n g  t o  C r e t a c e o u s  and 

Cenozoic f a u l t i n g  a l o n g  t h e  e a s t e r n  Uni ted  S t a t e s  c o n t i n e n t a l  
margin ( 3 r 4 , 5 f 6 , 7 , 8 )  . I t  h a s  been proposed t h a t  n o r t h e a s t  
t r e n d i n g  r e v e r s e  f a u l t s  of Cre taceous  and Cenozoic age  a r e  
r e s p o n s i b l e  f o r  s e i s m i c i t y  a l o n g  t h e  e a s t e r n  seaboard  (9 ,10111)  

B u t h e r n  A m l a c h i a n  T e c t o n i c  S t x n ~ u  

Recent g e o l o g i c  and g e o p h y s i c a l  ev idence  i s  i n t e r p r e t e d  t o  
i n d i c a t e  t h a t  much of t h e  c r y s t a l l i n e  Sou the rn  Appa lach ians  
c o n s i s t  of a l l o c h t h o n o u s  s l a b s  t h r u s t  from t h e  s o u t h e a s t  a l o n g  a  

deco l l ement  s e p a r a t i n g  t h e  c r y s t a l l i n e  rocks  from e s s e n t i a l l y  
f l a t - l y i n g  sed imenta ry  s t r a t a  (12113)  . 
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The Bouguer g r a v i t y  f i e l d  of t h e  r e g i o n  h a s  been s t u d i e d  by 

s e v e r a l  i n v e s t i g a t o r s .  Decomposi t ion of t h e  g r a v i t y  f i e l d  by 
wavelength f i l t e r i n g  r e v e a l s  a  g r a d i e n t  e x t e n d i n g  from Maine t o  

Alabama. I t  h a s  been proposed(14) t h a t  s e i s m i c i t y  i n  t h e  
c r y s t a l l i n e  Appalachians  is c o n c e n t r a t e d  a l o n g  t h i s  g r a d i e n t  and 
n o t a b l y  a l o n g  i ts  t r a n s v e r s e  o f f s e t s .  

Regional  magne t i c  and g r a v i t y  d a t a  were c o r r e l a t e d  w i t h  

s e i s m i c i t y ,  s a t e l l i t e  photo-imagery and r e l a t e d  g e o l o g i c  d a t a  

( 1 5 ) .  R e s u l t s  s u g g e s t  t h a t  t h e  Precambrian  c r u s t  u n d e r l y i n g  t h e  
f o l d e d  S o u t h e r n  Appa lach ians  h a s  a complex s t r u c t u r a l  p a t t e r n  
which can be d i v i d e d  i n t o  a  s e r i e s  of d i s t i n c t  t e c t o n i c  

s u b d i v i s i o n s .  

., ' 

I ) During ' t h e  p a s t  decade,  much r e s e a r c h  h a s  been d i r e c t e d  toward 
...., 

i d e n t i f i c a t i o n  of t h e  s t r u c t u r e  t h a t  g e n e r a t e d  i n  t h e  1886 
C h a r l e s t o n  ea r thquake .  I n  1977,  t h e  U. S. G e o l o g i c a l  Survey 

p u b l i s h e d  P r o f e s s i o n a l  Paper 1028,  a  c o l l e c t i o n  of p a p e r s  which 
summarizes p r e l i m i n a r y  f i n d i n g s  (17,18,19,21,22) . It is understood 

that studies are presently on going by USGS related to Charleston 

area seismicity. 

Focal  d e p t h s  f o r  r e c e n t  s e i s m i c i t y  i n  t h e  C h a r l e s t o n  a r e a  s u g g e s t  

t h a t  t h e  1886 shock o c c u r r e d  i n  t h e  upper c r u s t  ( I6 ) .  D r i l l i n g  i n  
t h e  Sumrnerville a r e a  h a s  shown t h a t  t h e  C o a s t a l  P l a i n  s e d i m e n t s  

a r e  u n d e r l a i n  by a  b a s a l t  l a y e r  of J u r a s s i c  a g e  (I7) , which 
o v e r l i e s  red-bed d e p o s i t s  of e a r l i e r  Mesozoic age. F u r t h e r  

ev idence  of t h e  g r a b e n - l i k e  deeper  s t r u c t u r e  of t h e  a r e a  comes 
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from se i smic  re f  r a c t i ~ n ( l ~ r ~ ~ )  , m a g n e t i c ( 2 0 ) ,  and g r a v i t y  
da ta (21)  . Seismic r e f l e c t i o n  p r o f i l e s  show a  r eve r se  f a u l t  i n  
t h e  Summerville a r e a  (Cooke f a u l t )  wi th  p o s s i b l e  n o r t h e a s t  

s t r i k e ,  which moved dur ing  Cenozoic t i m e ( 5 ) .  A s  y e t ,  t h e  
r e l a t i o n s h i p  of t h i s  f a u l t  t o  s e i s m i c i t y  is unc lear  ( I6) .  F a u l t  
p lane  s o l u t i o n s  f o r  t h e  Char les ton  s e i s m i c i t y  show northwest- 
s t r i k i n g  or sub-hor izonta l  nodal p l a n e s  (22,16) 

Recently,  it has  been proposed t h a t  movement a long  t h e  
Appalachian decollement i n f e r r e d  from COCORP r e f l e c t i o n  
da t a (12 ,13 )  may be t h e  cause of t h e  1886 Char les ton  event  ( 2 3 ) .  

However, whether or not  t h e  decollement ex tends  under t h e  
Char les ton  a r e a  is a s  y e t  c o n t r o v e r s i a l  (16 

I n  t h e i r  update on in format ion  concerning t h e  Char les ton  a r e a  
reques ted  f o r  t h e  S t .  Lucie SER ( 2 4 ) ,  t h e  U.S.G.S. summarizes t h e  
c u r r e n t  unders tanding of t h e  a r e a  as fo l lows :  

"The problem regarding i d e n t i f i c a t i o n  of s p e c i f i c  t e c t o n i c  
s t r u c t u r e s  capable  of gene ra t ing  l a r g e  ear thquakes  i n  t h e  e a s t  is 

f a r  from r e s o l u t i o n .  Local s t r u c t u r e s  near  Char les ton  a r e  
imcompletely known a t  p r e s e n t  and t h e  l a r g e r  s t r u c t u r a l  element, 
t h e  decollement,  is a s  y e t  hypo the t i ca l .  However, t h e  concen- 
t r a t i o n  of s e i s m i c i t y  i n  t h e  Char les ton  ear thquake e p i c e n t e r  both 

be fo re  and a f t e r  t h e  August 31, 1886, event  and t h e  l a c k  of pos t  
Miocene f a u l t i n g  i n  t h e  Coas ta l  P l a i n  o r  any evidence f o r  l o c a l -  
i z i n g  l a r g e  ear thquakes  i n d i c a t e  t h a t  t h e  l i k e l i h o o d  of a  
Char les ton-s ized event  i n  o t h e r  p a r t s  of t h e  Coas ta l  P l a i n  and 
Piedmont is very  low. Consequently, ea r thquakes  s i m i l a r  t o  t h e  
1886 event  should be cons idered  a s  having t h e  p o t e n t i a l  t o  occur 
i n  t h e  v i c i n i t y  of Char les ton  and se i smic  engineer ing  parameters  
should be determined on t h a t  b a s i s . "  
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Impor tan t  new i n f o r m a t i o n  abou t  s e i s m i c i t y  i n  t h e  Giles County, 
V i r g i n i a ,  a r e a  h a s  r e c e n t l y  been o b t a i n e d  from m o n i t o r i n g  by a  
dense  seismograph network ( 2 5 r 2 6 r 2 7 )  . The seismic m o n i t o r i n g  h a s  
r e v e a l e d  t h a t  f o c a l  d e p t h s  i n  t h e  Giles County a r e a  range  from 
5 km t o  a lmos t  25 km. Fur thermore ,  t h e  e p i c e n t e r s  i n  t h e  a r e a  
r e v e a l  a  n o r t h e a s t  l i n e a t i o n  i n  t h e  s e i s m i c i t y  p a t t e r n .  Focal  
d e p t h s  i n d i c a t e  t h a t  a c t i v i t y  is below t h e  P a l e o z o i c  s e c t i o n ,  
w i t h i n  t h e  Precambrian  basement r o c k s  and midd le  c r u s t .  The 
s t r i k e  of t h e  e p i c e n t e r  t r e n d  of ~ 3 7 ' ~  d e p a r t s  from t h e  g e n e r a l  
t r e n d  of t h e  P a l e o z o i c  V a l l e y  and Ridge a x e s  i n  t h e  a r e a .  T h i s  

s u g g e s t s  t h a t  t h e  s e i s m i c i t y  is caused  by a  f a u l t  zone a s s o c i a t e d  
w i t h  an e a r l i e r  t r e n d .  

Recen t ly ,  a n  e s t i m a t e  h a s  been made of t h e  maximum p o s s i b l e  
e a r t h q u a k e  f o r  t h e  Giles County a r e a  by Prof .  G. A. B o l l i n g e r  ( 2 8 ) .  

) 
1 T h i s  r e p r e s e n t s  t h e  most s i g n i f i c a n t  f i n d i n g  s i n c e  1974 r e l a t e d  t o  

r e g i o n a l  seismology.  From t h e  range  of p o s s i b l e  f a u l t  p l a n e  a r e a s ,  
v a l u e s  r a n g i n g  from M s  6.0 t o  M s  7.0 were de termined.  I n  a d d i t i o n ,  
h y p o t h e t i c a l  i s o s e i s m a l  maps r e p r e s e n t i n g  t h e  i n t e n s i t y  e f f e c t s  of 
t h e  maximum e a r t h q u a k e  were p r e p a r e d  (28)  

A t t e n u a t i o n  from t h e  G i l e s  County a r e a  t o  t h e  CRBRP s i t e  of t h e  
maximum h y p o t h e t i c a l  s i z e  e a r t h q u a k e  would r e s u l t  i n  a n  e v e n t  
l e s s  t h a n  t h e  d e s i g n  I n t e n s i t y  V I I I  and,  c o n s e q u e n t l y ,  w i l l  n o t  
impact  t h e  s i t e  s e i s m i c i t y .  

TVA a d d r e s s e d  t h i s  q u e s t i o n  i n  a  r e c e n t  r e s p o n s e  t o  NRC on 

e v a l u a t i n g  t h e  impact of t h e  B o l l i n g e r  h y p o t h e s i s  on t h e  seismic 

d e s i g n  of t h e  W a t t s  Bar p l a n t  l o c a t e d  i n  t h e  same t e c t o n i c  
p r o v i n c e  and s i m i l a r  c o n c l u s i o n s  were reached  ( R e f .  3 1 ) .  
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The c a u s e s  of e a s t e r n  Uni ted  S t a t e s  e a r t h q u a k e s  a r e  n o t  y e t  

unders tood.  I t  h a s  been n o t e d  t h a t  i n t r a p l a t e  s e i s m i c i t y  shows 
a n  a s s o c i a t i o n  w i t h  igneous  i n t r u s i v e  r o c k s  ( I )  , and h y p o t h e s e s  

concern ing  t h e  r o l e  of i n t r u s i v e  b o d i e s  i n  c o n c e n t r a t i n g  s t ress  
have  been proposed ( 2 9 r 3 0 )  . I t  h a s  been a rgued  t h a t  bo th  
s e i s m i c i t y  and igneous  i n t r u s i v e s  a r e  fundamenta l ly  r e l a t e d  t o  
r i f t  zones ,  a r e a s  of p r e - e x i s t i n g  c r u s t a l  weakness which may be  

r e a c t i v a t e d  by t h e  modern s t r e s s  f i e l d  (1,161 

Two r e c e n t l y  proposed h y p o t h e s e s  a t t e m p t  t o  e x p l a i n  t h e  o r i g i n  of 
s e i s m i c i t y  i n  t h e  Piedmont and C o a s t a l  P l a i n  p r o v i n c e s  of  t h e  
e a s t e r n  U n i t e d  S t a t e s .  Under one h y p o t h e s i s ( 2 3 ) ,  t h e  1886 
C h a r l e s t o n  e v e n t  i s  a t t r i b u t e d  t o  g r a v i t a t i o n a l  b a c k s l i p  a l o n g  

t h e  Sou the rn  Appalachian  deco l l ement .  Another h y p o t h e s i s  ( 9 r  lo , 

p r o p o s e s  t h a t  s e i s m i c i t y  a l o n g  t h e  A t l a n t i c  Coas t  is r e l a t e d  J 

t o  r e a c t i v a t e d  r e v e r s e  movement on s c a t t e r e d  n o r t h e a s t  t r e n d i n g  

f a u l t s  formed d u r i n g  Mesozoic r i f t i n g .  However, t h e s e  h y p o t h e s e s  

a r e  n o t  v i a b l e  i n  t h e  f o l d e d  S o u t h e r n  Appalachian  a r e a .  Recent  

d a t a  from G i l e s  County, V i r g i n i a ,  s u g g e s t  t h a t  a  r e a c t i v a t e d ,  
n o r t h e a s t  t r e n d i n g ,  h igh  a n g l e ,  d i p  s l i p  f a u l t  formed i n  e a r l y  
P a l e o z o i c  time may be  r e s p o n s i b l e  f o r  t h e  s e i s m i c i t y  i n  t h a t  a r e a  
(25) 
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Based on t h e  s i t e  i n v e s t i g a t i o n  d a t a  p r e s e n t e d  i n  t h e  PSAR, t h e  

upper s i l t s t o n e  h o r i z o n  of U n i t  A, w i t h i n  which t h e  s t r u c t u r e  

f o u n d a t i o n s  a r e  t o  be p l a c e d ,  is  r e l a t i v e l y  devo id  of s o l u t i o n  

f e a t u r e s  below f o u n d a t i o n  g rade .  However, i t  is n o t  obv ious  t h a t  

t h e  u n d e r l y i n g  l i m e s t o n e  u n i t  of t h e  Chickamauga Group, U n i t  A 

and t h e  much deeper  Knox g roup  do n o t  c o n t a i n  s i g n i f i c a n t  

c a v i t i e s .  Determine t h e  maximum s i z e  c a v i t y ,  based on r e g i o n a l  

s t u d i e s  of k a r s t  f e a t u r e s  i n  t h e s e  rock u n i t s .  t h a t  c o u l d  e x i s t  

benea th  t h e  p l a n t  w i t h o u t  be ing  d e t e c t e d  by t h e  i n v e s t i g a t i o n s  

performed.  E v a l u a t e  t h e  c a p a b i l i t y  of t h e  f o u n d a t i o n  rock u n i t  

( U n i t  A, upper s i l t s t o n e )  t o  b r i d g e  such c a v i t i e s .  

I , .  -1 1) The p o t e n t i a l  f o r  c a v i t i e s  and o t h e r  k a r s t  f e a t u r e s  

w i t h i n  t h e  U n i t  A Limestone of t h e  Chickamauga Group 

below t h e  proposed b a s e  e x c a v a t i o n  l e v e l  f o r  t h e  Nuclear  

I s l a n d  i s  c o n s i d e r e d  minimal.  I t  is b e l i e v e d  t h a t  

e x i s t i n g  b o r i n g  d a t a ,  r e s u l t s  of t h e  tes t  g r o u t i n g  

program, and t h e  p lanned bedrock v e r i f i c a t i o n  program a s  

a d d r e s s e d  i n  t h e  PSAR w i l l  be s u f f i c i e n t  t o  conf i rm t h e  

homogeneity of t h e  U n i t  A Limestone.  T h i s  v e r i f i c a t i o n  

prosram is schedu led  t o  commence s h o r t l y  and r e s u l t s  

w i l l  be  p rov ided  upon comple t ion .  

2 )  Research  s t u d i e s  on t h e  r e g i o n a l  geology have shown t h a t  

w e a t h e r i n g  i n  t h e  Knox h a s  been encoun te red  t o  d e p t h s  up 

t o  200 f e e t .  G e o t e c h n i c a l  i n v e s t i g a t i o n s  a t  t h e  s i t e  

have  i n d i c a t e d  a  dep th  of w e a t h e r i n g  i n  t h e  Knox n o t  

exceed ing  100 f e e t .  Consequent ly ,  w i t h  a  minimum dep th  

of cover  above t h e  Knox of 450 f e e t ,  s u b s i d e n c e  problems 

w i l l  n o t  occur benea th  t h e  CRBRP s i t e .  
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EVALUATION OF THE POTENTIAL CAVITIES I N  THE KNOX FORMATION 

The s i z e ,  shape ,  f r e q u e n c y ,  and e x t e n t  a t  d e p t h  of k a r s t i c  

c a v i t i e s  depend upon 1) t h e  e x t e n t  of t h e  w e a t h e r i n g  zone,  2 )  t h e  
p r e s e n c e  o r  absence  of impervious  s t r a t a ,  and 3)  l o c a l  g e o l o g i c  

s t r u c t u r e s  ( f a u l t s )  . I n  g e n e r a l ,  s o l u t i o n  c a v i t i e s ,  b o t h  a n c i e n t  
and r e c e n t ,  may be open, o r  comple te ly  f i l l e d  w i t h  c l a s t i c  
m a t e r i a l ,  o r  may be w a t e r - f i l l e d  c o n d u i t s .  Anc ien t ,  o r  
p a l e o k a r s t  c a v i t i e s ,  a r e  t y p i c a l l y  f i l l e d  w i t h  recemented 

m a t e r i a l  and a r e  a s  competent  a s  t h e  h o s t  rock around them. 

Weathering w i t h i n  t h e  Oak Ridge r e s e r v a t i o n  is u s u a l l y  l i m i t e d  t o  

t h e  upper 100 f e e t  of t h e  s u r f a c e .  The w e a t h e r i n g  of rock is 

most s e v e r e  i n  t h e  l o c a l  l i m e s t o n e  and d o l o m i t e  u n i t s ,  l e a v i n g  
k a r s t i c  t e r r a i n  w i t h  c l a y  and c h e r t  residuum f o r  s o i l .  Below t h e  
w e a t h e r i n g  zone, t h e  rock is g e n e r a l l y  j o i n t e d ,  b u t  sound, w i t h  

j o i n t  s t r e n g t h  i n c r e a s i n g  and open j o i n t  f r equency  d e c r e a s i n g  / )  
w i t h  dep th .  

The development of k a r s t  f e a t u r e s  a t  t h e  s u r f a c e  and a t  d e p t h  i n  
t h e  r o c k s  of t h e  Knox Group is w e l l  documented. S i n k h o l e s  and 

c a v i t i e s  a r e  v e r y  f r e q u e n t  and have c r e a t e d  many problems i n  t h e  

f o u n d a t i o n  of s t r u c t u r e s  th roughou t  t h e  e n t i r e  r e g i o n .  The Knox 
Group h a s  been d e s c r i b e d  a s  a  mass ive  d o l o m i t e  w i t h  a  p a l e o k a r s t  
upper u n i t .  T h i s  upper u n i t  r e f l e c t s  a n  a n c i e n t  k a r s t i c  
e r o s i o n a l  s u r f a c e  which was s u b s e q u e n t l y  beve led  and covered  by 

t h e  Chickamauga Group. According t o  l o c a l  e x p e r t s  and a v a i l a b l e  
r e f e r e n c e s ,  t h i s  paleokas.pt u n i t  is now a  v e r y  competent  rock.  

The a n c i e n t  s o l u t i o n  c a  les ,  j o i n t s  and c a v e s ,  were f i l l e d  w i t h  
residuum and recemented t o  t h e  p o i n t  t h a t  it is now d i f f i c u l t  t o  
d e t e c t  t h e  p a l e o k a r s t  u n i t  from t h e  o v e r l y i n g  and u n d e r l y i n g  
c a r b o n a t e  u n i t s .  These p a l e o k a r s t  f e a t u r e s  a r e  w e l l  documented 
i n  t h e  z i n c  d i s t r i c t  of n o r t h e a s t e r n  Tennessee  where t h e y  a r e  
a lways  f i l l e d  and cemented and do n o t  r e p r e s e n t  a  h a z a r d -  
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The on ly  a r e a s  of k a r s t  w i t h  a c t i v e  s o l u t i o n i n g  e x i s t  w i t h i n  

zones  of a c t i v e  w e a t h e r i n g ,  a t  o r  c l o s e  t o  t h e  c o n t a c t  between 
t h e  Knox and t h e  Chickamauga g roups ,  and a t  d e p t h s  r ang ing  from 0 

t o  200 f e e t .  The s i z e  of t h e  c a v i t i e s  v a r i e s  from e n l a r g e d  
j o i n t s  t o  s e v e r a l  t e n s ,  and o c c a s i o n a l l y  hundreds of f e e t  i n  

span.  G e o t e c h n i c a l  i n v e s t i g a t i o n  a t  t h e  s i t e  i n d i c a t e d  a  maximum 
dep th  of w e a t h e r i n g  n o t  exceed ing  100 f e e t .  

To summarize our own e x p e r i e n c e  and a v a i l a b l e  d a t a  t h e  f o l l o w i n g  
can be concluded:  1) Frequen t  and l a r g e  open c a v i t i e s  ( u p  t o  

s e v e r a l  hundred f e e t )  occur  w i t h i n  t h e  Knox Group. These 

s o l u t i o n  f e a t u r e s  a r e  e x c l u s i v e l y  developed a t  s h a l l o w  d e p t h  ( n o  
deeper  t h a n  200 f e e t )  and i n  r e l a t i o n  t o  t h e  zone of wea the r ing .  

2 )  Many c a v i t i e s  appear  t o  be l o c a t e d  a t  o r  c l o s e  t o  t h e  
unconformi ty  e x i s t i n g  between t h e  Knox and Chickamauga Groups. 
When t h i s  unconformi ty  is a t  dep th  benea th  t h e  zone of w e a t h e r i n g  

1 t h e  k a r s t  f e a t u r e s  a r e  a n c i e n t  and f i l l e d ,  and t h e  f i l l i n g  

m a t e r i a l  is recemented.  

I n  c o n c l u s i o n ,  it would appear  t h a t  s u b s i d e n c e  is n o t  a  problem 

below t h e  CRBRP s i t e  and i n  view of t h e  sha l low d e p t h  of 

w e a t h e r i n g ,  it would n o t  be n e c e s s a r y  t o  conduct  h y p o t h e t i c a l  
a n a l y t i c a l  s t u d i e s  t o  d e t e r m i n e  t h e  maximum s i z e  c a v i t y  r e l a t e d  
t o  d e p t h  and s t r e n g t h  p f o p e r t i e s  of o v e r l y i n g  s t r a t a .  
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F u r n i s h  a  map and summary d i s c u s s i o n  of t h e  r e l a t i o n s h i p  benea th  

t h e  P l e i s t o c e n e / P l i o c e n e  h igh  t e r r a c e  d e p o s i t s  and g e o l o g i c  

s t r u c t u r e s  a t  t h e  s i t e ,  p a r t i c u l a r l y  t h e  s h e a r  zone encoun te red  

i n  c o r e  b o r i n g s .  

I n  r e s p o n s e  t o  t h i s  q u e s t i o n  w e  a r e  provi .d ing  F i g u r e  2.5-5 from 

t h e  PSAR which is t h e  s i t e  g e o l o g i c  map. 

Although t e r r a c e  d e p o s i t  s t u d i e s  have been used a s  a  t o o l  t o  

l o c a t e  and d a t e  f a u l t i n g  and o t h e r  g e o l o g i c  s t r u c t u r e s ,  t h e y  were 

n o t  used f o r  t h i s  purpose  d u r i n g  t h e  CRBRP l i c e n s i n g  i n v e s t -  

i g a t i o n .  The a g e  of g e o l o g i c  s t r u c t u r e s  a t  and n e a r  t h e  s i t e  
(Copper Creek,  White Oak Mountain, and o t h e r  f a u l t s  a s  w e l l  a s  

t h e  s h e a r  zone w i t h i n  t h e  Chickamauga Group) were de te rmined  by 

o t h e r  l i n e s  of ev idence .  A t  t h e  t i m e  of t h e  o r i g i n a l  PSAR 

development i n  1973 and 1974,  no o t h e r  such t e r r a c e  s t u d y  had 

been c a r r i e d  o u t  i n  e a s t e r n  Tennessee  w i t h i n  t h e  V a l l e y  and Ridge 

g e o l o g i c  p rov ince .  S i n c e  t h a t  t i m e ,  one such s t u d y  had been 

i d e n t i f i e d .  T h i s  s t u d y  was performed by P. A. D e l c o u r t  of t h e  

U n i v e r s i t y  of Tennessee  ( K n o x v i l l e )  a l o n g  t h e  L i t t l e  Tennessee  

R i v e r  from Chilhowee Dam t o  t h e  T e l l i c o  Dam ( a p p r o x i m a t e l y  1 0  

miles s o u t h e a s t  of t h e  CRBRP s i t e ) .  D e l c o u r t *  h a s  mapped n i n e  

d i f f e r e n t  t e r r a c e  d e p o s i t s  a l o n g  t h e  r i v e r  and h a s  r a d i o c a r b o n  

age  d a t e s  on t h e  t h r e e  younges t  t e r r a c e s .  

\ *Delcour t ,  P. A. ,  1981,  P e r s o n a l  Communication t o  Law 
Engineer ing  T e s t i n g  Company. 
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The d i s t r i b u t i o n  and s t a t e  of p r e s e n t a t i o n  of t h e  t e r r a c e  
d e p o s i t s  a long  t h e  Cl inch River i s  n o t  documented i n  t h e  geo log ic  
l i t e r a t u r e ;  t h e r e f  o re ,  no assessment  can be made concerning t h e i r  
r e l a t i o n s h i p  t o  t h e  t e r r a c e  d e p o s i t s  mapped by Delcour t  a long  t h e  
L i t t l e  Tennessee River  or  d i r e c t l y  t o  t h e  s t r u c t u r e s  i d e n t i f i e d  
a t  t h e  s i t e .  However, dur ing  t h e  geo log ic  mapping a t  t h e  s i t e ,  
t h e  gene ra l  d i s t r i b u t i o n  of t e r r a c e  m a t e r i a l  was p l o t t e d  (PSAR 

Figure  2.5-5). Ter race  d e p o s i t s  form a  veneer over p o r t i o n s  of 
t h e  s i t e .  This  m a t e r i a l  is h igh- leve l  a l luvium depos i t ed  by t h e  
Clinch River when stream l e v e l s  were  much h igher  than a t  t h e  
p re sen t .  Such d e p o s i t s  a r e  g e n e r a l l y  regarded a s  ~ l e i s t o c e n e  t o  
e l i o c e n e  i n  age. The t e r r a c e  d e p o s i t s  c o n s i s t  mainly of orange 

and r e d  s i l t y  c l a y  wi th  t h i n  l a y e r s  of rounded q u a r t z ,  c h e r t ,  and 
q u a r t z i t e  g rave l .  A l i m i t e d  number of bor ings  have p e n e t r a t e d  
t h e  t e r r a c e  d e p o s i t s  ex tending  t o  dep ths  ranging from 8 t o  19.5 
f e e t  below t h e  ground s u r f  ace.  

For a s tudy  t o  be conducted on t h e  t e r r a c e  d e p o s i t s ,  it would 
f i r s t  be necessary  t o  e s t a b l i s h  whether s u f f i c i e n t  m a t e r i a l  

e x i s t s  i n  t h e  near  v i c i n i t y  of t h e  CRBRP s i t e  t o  permit  
developing a  c o r r e l a t i o n  wi th  geo log ic  s t r u c t u r e s  a t  t h e  s i t e  
i nc lud ing  t h e  shea r  zone encountered i n  t h e  Chickamauga Group. 
De ta i l ed  s u r f a c e  mapping and surveying  i n  con junc t ion  wi th  
subsur face  mapping ( t r e n c h i n g  wi th  a  backhoe) would be requi red .  
C o r r e l a t i o n  of i n d i v i d u a l  t e r r a c e s  would have t o  be done by age 
d a t i n g  ( rad iocarbon  o r  palynology) , comparison of l i t h o l o g i c  
composit ion of t h e  t e r r a c e s ,  or  pos s ib ly  by heavy mineral  
ana lyses  of t e r r a c e  m a t e r i a l .  P l o t t i n g  t h e  d i s t r i b u t i o n  of t h e  

t e r r a c e s  on l o n g i t u d i n a l  p r o f i l e s  would a l low f o r  d e t e c t i o n  of 
o f f s e t s  i n  t h e  t e r r a c e s  on t h e  r e g i o n a l  s c a l e ,  whi le  sma l l e r  
s c a l e  o f f s e t s  would have t o  be recognized i n  t h e  f i e l d ,  g e n e r a l l y  

from t h e  t r ench  s tudy.  

It  i s  cons idered  t h a t  a  program of work of t h e  n a t u r e  desc r ibed  

above is  n o t  war ran ted  f o r  t h e  CRBRP s i t e  because, a s  o u t l i n e d  i n  
/ 



AMENDMENT X V  
JULY 1982 

t h e  PSAR, other  l i n e s  of  ev idence  were s u f f i c i e n t  t o  conclude  
t h a t  a l l  s t r u c t u r a l  e l ements  i n c l u d i n g  t h e  shear  zone a r e  a n c i e n t  
and a r e  n o t  cons idered  capable .  
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What is t h e  c u r r e n t  s t a t u s  of t h e  r a d i o a c t i v e  was te  i n j e c t i o n  

w e l l  on t h e  Oak ~ i d g - e  Reserva t ion  approximately  4 mi l e s  e a s t  of 
t h e  s i t e ?  

RESPONSE 

The i n j e c t i o n  w e l l  a t  t h e  exper imental  s h a l e  f r a c t u r i n g  f a c i l i t y  

has been r e t i r e d  from s e r v i c e .  I t  was used f o r  t h e  i n j e c t i o n  of 
approximately 2 m i l l i o n  g a l l o n s  of waste  g rou t  over a 16 year  
period.  The maximum determined e x t e n t  of t h e  g r o u t  s h e e t s  from 
these  i n j e c t i o n s  was approximately  700 f t *  from t h e  wel l .  

new i n j e c t i o n  w e l l  has been i n s t a l l e d  about  800 f t .  sou th  of 
. t h e  exper imental  f a c i l i t y .  T h i s  w e l l  w i l l  be used f o r  f u t u r e  

-, f ' i n j e c t i o n s  of waste  g rou t ,  s t a r t i n g  i n  June, 1982. 

The c h a r a c t e r i s t i c s  of both w e l l s  a r e  g iven  i n  t h e  Environmental 
Impact Sta tement  f o r  t h e  New Hydrof rac ture  ~ a c i l i t y  - ERDA 1553. ; 

*planauement of In t e rmed ia t e  Level  ~ a d i o a c t i v e  Waste. ORNL 
ERDA 1553, Sept.  1977 





AMENDMENT X V  
JULY 1982 

The geology s e c t i o n  f o r  t h e  Cl inch River s i t e  i n  t h e  A l t e r n a t e  

S i t e  write-up should be updated. I t  i s  w r i t t e n  a s  i f  only four  

c o r e  bor ings  have been d r i l l e d  t h e r e  and t h e  geo log ic  c o n d i t i o n s  

a r e  unknown. This  can be done by r e f e r r i n g  t o  Chapter 2.4. 

An e x t e n s i v e  geo log ica l  survey was conducted fo l lowing  t h e  

s e l e c t i o n  of t h e  Cl inch  River s i t e  f o r  t h e  demonstra t ion p l a n t .  

The r e s u l t s  of t h e  survey were documented i n  S e c t i o n  2.4 of t h e  

ER and were updated by Amendment I X .  

Sec t ion  9.2.5.3 -4 ,  "Geologyn of t h e  A l t e r n a t i v e  Energy Sources 

--- and S i t e s  S e c t i o n  has  been updated by r e f e r r i n g  t o  S e c t i o n  2.4. 
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Informat ion Requirements R e l a t i n g  t o  Execut ive  
Order 11988 on Floodplain  Management. 

. . a a: The lowland and 
r e l a t i v e l y  f l a t  a r e a s  a d j o i n i n g  in l and  and 
c o a s t a l  wate rs  i nc lud ing  f loodprone a r e a s  of 
o f f s h o r e  i s l a n d s ,  inc lud ing  a t  a  minimum t h a t  
a r e a  s u b j e c t  t o  a  one pe rcen t  or  g r e a t e r  chance 
of f l ood ing  i n  any given yea r . )  

Provide d e s c r i p t i o n s  of t h e  f l o o d p l a i n s  of 
a l l  water  bodies ,  i nc lud ing  i n t e r m i t t e n t  
water  courses ;  w i t h i n  or  ad j acen t  t o  t h e  
s i t e .  On s u i t a b l e  s c a l e  map provide 
d e l i n e a t i o n s  of t hose  a r e a s  t h a t  w i l l  be 
f looded  dur ing  t h e  one-percent chance f l ood  
i n  t h e  absence of p l a n t  e f f e c t s  ( i . e . ,  pre- 
c o n s t r u c t i o n  f l o o d p l a i n )  . 

2 .  Provide d e t a i l s  of t h e  methods used t o  

determine t h e  f l o o d p l a i n s  i n  response t o  1. 

above. Inc lude  your assumptions of and 
bases  f o r  t h e  p e r t i n e n t  parameters  used i n  
t h e  computation of t h e  one-percent f l o o d  
flow and water e l e v a t i o n .  I f  s t u d i e s  

approved by Flood Insurance  Adminis t ra t ion  
( F I A )  , Housing and Urban Development (HUD)  

o r  t h e  Corps of Engineers a r e  a v a i l a b l e  f o r  
t h e  s i t e  or ad jo in ing  a r e a ,  t h e  d e t a i l s  of 
a n a l y s e s  need no t  be suppl ied .  You can 
i n s t e a d  provide  t h e  r e p o r t s  from which you 
ob ta ined  t h e  f l o o d p l a i n  informat ion.  
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3 .  I d e n t i f y ,  l o c a t e  on a  map, and d e s c r i b e  a l l  
s t r u c t u r e s ,  c o n s t r u c t i o n  a c t i v i t i e s  and 

topographic  a l t e r a t i o n s  proposed i n  t h e  
f l o o d p l a i n s .  

4 .  Discuss  t h e  hydro log ic  e f f e c t s  on a l l  items 

i d e n t i f i e d  i n  3 .  above. Discuss  t h e  
p o t e n t i a l  f o r  a l t e r e d  f l o o d  f lows  and 
l e v e l s ,  both upstream and downstream. 
Inc lude  t h e  p o t e n t i a l  a f f e c t  of d e b r i s  
accumulating on t h e  p l a n t  s t r u c t u r e s .  

Add i t i ona l ly ,  d i s c u s s  t h e  e f f e c t s  of d e b r i s  
genera ted  from t h e  s i t e  on downstream 

f a c i l i t i e s .  

5. Provide t h e  d e t a i l s  of your a n a l y s i s  used i n  

response t o  4 .  above. The l e v e l  of d e t a i l  
is s i m i l a r  t o  t h a t  i d e n t i f i e d  i n  i tem 2 .  

above. 

6 .  I d e n t i f y  non-f loodplain  a l t e r n a t i v e s  f o r  

each of t h e  i tems ( s t r u c t u r e s ,  cons t ruc t ion ,  
a c t i v i t i e s  and topographic  a l t e r a t i o n s )  
i d e n t i f i e d  i n  3 .  above. A l t e r n a t e l y ,  

j u s t i f y  why a  s p e c i f i c  item must be i n  t h e  
f l o o d p l a i n .  

7 .  For each item i n  6 .  above t h a t  cannot be 
j u s t i f i e d  a s  having t o  be i n  t h e  f l o o d p l a i n  
e i t h e r  show t h a t  a l l  non-f loodplain  
a l t e r n a t i v e s  a r e  not  p r a c t i c a b l e  or commit 
t o  r e - l o c a t i n g  t h e  s t r u c t u r e ,  c o n s t r u c t i o n  
a c t i v i t y  or topographic  a l t e r a t i o n  ou t  of 
t h e  f l o o d p l a i n .  
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1. Two s t r e a m s  a r e  a d j a c e n t  t o  or w i t h i n  t h e  CRBRP s i te :  t h e  

C l i n c h  River  and Grassy  Creek. I n  a d d i t i o n ,  t h e r e  a re  e i g h t  

small, i n t e r m i t t e n t  dra inageways  t h a t  f low th rough  t h e  s i t e  
a r e a ,  as shown i n  F i g u r e  240.1R-1 and F i g u r e  240.1R-2. 

Storm runof f  from t h e s e  dra inageways  w i l l  be c o n t r o l l e d  by 

s i t e  g r a d i n g  and a s to rm d r a i n a g e  system as d e s c r i b e d  i n  

PSAR S e c t i o n  2.4.2.3. 

The 1-percent -chance  f l o o d p l a i n  of t h e  C l i n c h  River  a t  t h e  

s i t e  and a l o n g  t h e  a c c e s s  r o a d  and r a i l r o a d  l e a d i n g  t o  t h e  

s i t e  a r e  d e l i n e a t e d  on f i g u r e s  240.1R-1 th rough  240.1R-6. 

The 1 - p e r c e n t  chance f l o o d p l a i n  of Grassy  Creek is 
c o n t r o l l e d  by t h e  C l i n c h  River  f l o o d  l e v e l  a s  shown i n  

F i g u r e  24.0.1R-3. F i g u r e  240.1R-3 a l s o  p r o v i d e s  t h e  1- 

percent -chance  f l o o d p l a i n  of t h e  C l i n c h  River  i n  t h e  

v i c i n i t y  of t h e  ba rge  un load ing  a r e a .  

2 .  D e t a i l s  of t h e  a n a l y s e s  used i n  t h e  computa t ion  of t h e  1- 

percen t -chance  f l o o d f l o w s  and wa te r  e l e v a t i o n s  a r e  d e s c r i b e d  

i n  t h e  s t u d y  "Flood I n s u r a n c e  Study,  Roane County, 

Tennessee,  ( U n i n c o r p o r a t e d  A r e a s ) "  made by TVA f o r  FIA and 

p u b l i s h e d  i n  March 1980.  Cop ies  of t h e  s e c t i o n s  of t h i s  

r e p o r t  t h a t  d e s c r i b e  t h e  h y d r o l o g i c  and h y d r a u l i c  a n a l y s e s  

( p a g e s  8 -15) ,  t o g e t h e r  w i t h  t h e  l i s t  of r e p o r t  r e f e r e n c e s  

( p a g e s  29-30) and C l i n c h  River  p r o f i l e s  ( f i g u r e  02P) , a r e  

p rov ided  i n  E x h i b i t  1. 

3.  C o n s t r u c t i o n  a c t i v i t i e s  proposed i n  t h e  1-percent -chance  

f l o o d p l a i n  i n c l u d e  a  l i m i t e d  amount of c l e a r i n g  and g rubb ing  

and t h o s e  a s s o c i a t e d  w i t h  t h e  c o n s t r u c t i o n  of t h r e e  runof f  

t r e a t m e n t  ponds, t h e  r i v e r  wa te r  i n t a k e  s t r u c t u r e ,  t h e  
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barge unloading f a c i l i t y ,  d i s cha rge  o u t f a l l  f a c i l i t y  and 
p o r t i o n s  of t h e  p l a n t  a c c e s s  road and r a i l r o a d .  These 

s t r u c t u r e s ,  a long  wi th  t h e  c l e a r i n g  and grubbing l i m i t s ,  a r e  

shown on f i g u r e s  240.1R-1 through 240.1R-6. 

4 .  The proposed c o n s t r u c t i o n  a c t i v i t i e s  o r  s t r u c t u r e s  t h a t  a r e  

& l o c a t e d  i n  t h e  f l o o d p l a i n  w i l l  not  a l t e r  f loodf lows  or  

5. e l e v a t i o n s .  The d ra inage  areas--3,380 square  mi l e s  a t  

Cl inch River mi l e  15.5 and 3,368 squa re  m i l e s  a t  Cl inch 
River mi l e  17.8--are not  a l t e r e d  and t h e  r educ t ion  i n  f low 

a r e a  a t  t h e  s i t e  is i n f i n i t e s i m a l  and a t  t h e  f r i n g e  of t h e  

f looded  a rea .  The s i t e  w i l l  be well-maintained and any 

d e b r i s  genera ted  from it w i l l  be minimal and w i l l  p r e sen t  no 
problem t o  downstream f a c i l i t i e s .  

6 .  ( a )  River Water I n t a k e  S t r u c t u r e  

No non-floodplain a l t e r n a t i v e  e x i s t s  f o r  t h e  River Water 

I n t a k e  (F igu re  240.1R-1). The i n t a k e  p ipe  must be l o c a t e d  

i n  t h e  r i v e r  i n  o rde r  t o  draw water.  Maintenance of a  2 : l  

s l o p e  and placement of r i p  r a p  a long  t h e  r i v e r  bank l e a d i n g  

from t h e  i n t a k e  s t r u c t u r e  w i l l  m i t i g a t e  any impact from t h e  

1 p e r c e n t  chance f l o o d  occurrence.  

( b )  Barge Unloading F a c i l i t y  

The primary f u n c t i o n  of t h e  Barge Unloading F a c i l i t y  ( F i g u r e  

240.1R-3) is t o  f u r n i s h  an economical,  p r a c t i c a l  

t r a n s p o r t a t i o n  means f o r  major p l a n t  components, e .g. ,  

r e a c t o r  v e s s e l ,  e t c .  

A l t e r n a t e  t r a n s p o r t a t i o n  systems,  i. e . ,  road and r a i l ,  can 

accommodate n e i t h e r  t h e  component s i z e s  nor t h e  weights .  
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The f a c i l i t y  must be l o c a t e d  i n  t h e  r i v e r  i n  o rder  t o  
s e r v i c e  t h e  barges.  A s  a  r e s u l t ,  no non-floodplain 
a l t e r n a t i v e  e x i s t s  f o r  t h e  Barge Unloading F a c i l i t y .  The 1 

pe rcen t  chance f l ood  w i l l  i n t e r s e c t  on roads  l e a d i n g  t o  and 
from t h e  f a c i l i t y  and on t h e  r a i l r o a d  a l l  of which w i l l  have 
a 2 : l  s l o p e  and grassed  berms t o  m i t i g a t e  any impact from 
t h e  1 p e r c e n t  chance f l o o d  occurrence.  

( c )  Discharge O u t f a l l  F a c i l i t y  

The f u n c t i o n  of t h e  Discharge O u t f a l l  F a c i l i t y  ( F i g u r e  
240.1R-1)  is t o  i n t e g r a t e  a l l  p l a n t  d i s c h a r g e s  i n t o  t h e  main 
body of t h e  Cl inch River a s  r a p i d l y  and a s  thoroughly a s  
p o s s i b l e  i n  o rde r  t o  minimize environmental  impacts. 
Consequently, non-f loodplain  a l t e r n a t i v e s  cannot s a t i s f y  t h e  
f u n c t i o n a l  requirements  of t h e  Discharge O u t f a l l  F a c i l i t y .  
Maintenance of a 2 : l  s l o p e  and placement of r i p  r a p  a long  
t h e  r i v e r  bank l e a d i n g  from t h e  Discharge O u t f a l l  F a c i l i t y  

w i l l  m i t i g a t e  any impact from t h e  1 p e r c e n t  chance f l o o d  
occurrence.  

7 .  ( a )  Runoff Treatment Ponds 

The prime f u n c t i o n  of t h e  Runoff Treatment Ponds is t o  
s e t t l e / f i l t e r  s u r f a c e  runoff  dur ing  both c o n s t r u c t i o n  and 
p l a n t  ope ra t ion  t o  e f f e c t  suspended s o l i d s  removal p r i o r  t o  
d i scha rge  t o  t h e  Cl inch River. 

Runoff t rea tment  ponds "An,  "B" and " E n  a r e  l o c a t e d  i n  low 

l y i n g  a r e a s  w i t h i n  t h e  p r o j e c t e d  one-percent-chance 

f l o o d p l a i n .  (Refer  F igu res  240.1R-7, 8 & 9 ,  r e s p e c t i v e l y .  ) 
P r a c t i c a l  



AMENDMENT X V  
JULY 1982 

des ign  c o n s t r a i n s  t h e  pond bottom e l e v a t i o n s  t o  approximate 
t h e  r ece iv ing  water body (Cl inch  River )  e l e v a t i o n .  Such an 
arrangement a f f o r d s  a  minimum pond expanse whi le  e l i m i n a t i n g  
downstream pond d i scha rge  problems a s s o c i a t e d  wi th  high 

d i scha rge  v e l o c i t i e s .  

A l t e r n a t e  l o c a t i o n  of p r e s e n t l y  proposed ponds and 

appur tenances  a r e  not  p r a c t i c a l  f o r  t h e  fo l lowing  reasons :  

Pond "A" - Moving Pond "An ou t  of t h e  f l o o d  p l a i n  

would cause r e l o c a t i o n  of necessary 
c o n s t r u c t i o n  laydown/storage and shop 
a r e a s .  Main f i l l  ex t ens ion  t o  
accommodate d i s p l a c e d  laydown and shop 
needs would r e q u i r e  s u b s t a n t i a l  

c lea r ing /grubbing  and earthwork.  

( F i g u r e  240.1R-7 .) 

Pond "Bn - The sewage t rea tment  p l a n t ,  waste 

t r ea tmen t  lagoon/equal  i z a t i o n  bas in  and 
warehouse would have t o  be r e l o c a t e d  t o  

l e s s  d e s i r a b l e  and p r a c t i c a l  s i t e s .  
( F i g u r e  240.1R-8 .) 

Pond "El' - Phys ica l  c o n s t r a i n t s  p revent  t h i s  pond 

from being cons t ruc t ed  w i t h i n  a d j a c e n t  

r a i l r o a d / a c c e s s  road f i l l .  A l t e r n a t e  
r a i l r o a d  and a c c e s s  road s i t i n g  would 
r e q u i r e  d r a s t i c  real ignment  e i t h e r  

through h i l l s  toward t h e  e a s t  or t h e  
f l o o d  p l a i n  on t h e  west .  A l t e r n a t e l y ,  

rugged upstream topography p rec ludes  
s u i t a b l e  and p r a c t i c a b l e  pond 

r e l o c a t i o n .  ( F i g u r e  240.1R-9.) 
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L 1 

A s  an a d d i t i o n a l  a l t e r n a t e ,  s h o u l d  Ponds " A "  & "Bn  be r e l o c a t e d  

s o  a s  t o  be c o n t a i n e d  w i t h i n  nearby u n d i s t u r b e d  n a t u r a l  h igh  

t e r r a i n  ( F i g u r e s  240.1R-7 & 8 )  , t h e  f o l l o w i n g  consequences  would 

r e s u l t  : 

o  t h e  r e s u l t i n g  t o e  of n a t u r a l  s l o p e  embankments would i n  t u r n  

be s u b j e c t  t o  t h e  one-percent-chance f l o o d  backwaters  

o a d d i t i o n a l  c o n s t r u c t i o n  e x p e n d i t u r e s  would be r e q u i r e d  f o r  

c l e a r i n g / g r u b b i n g ,  ear thwork and rock e x c a v a t i o n  

Thus, any a l t e r n a t i v e  l o c a t i o n  of t h e s e  ponds w i l l  s t i l l  r e q u i r e  

c o n s t r u c t i o n  of e i t h e r  a l t e r n a t e  s t r u c t u r e s  and/or  a l t e r a t i o n  of 

t o p o g r a p h i c  f e a t u r e s  p r e s e n t l y  w i t h i n  o r  a d j a c e n t  t o  t h e  

f l o o d p l a i n ;  be  economica l ly  unsound and/or  be an  i m p r a c t i c a b l e  

a l t e r n a t e  from t h e  s t a n d p o i n t  of t h e  f u n c t i o n a l  r e q u i r e m e n t s  of 

t h e  runof f  t r e a t m e n t  ponds. T h e r e f o r e ,  t h e r e  is  no p r a c t i c a l  

a l t e r n a t i v e  t o  l o c a t i n g  t h e s e  ponds w i t h i n  t h e  1-percent -chance  

) f l o o d p l a i n .  Measures such a s  g r a t e d  g r a v e l ,  o r  c rushed  rock  and 
_. ... .- 

g r a s s  w i l l  be p l a c e d  t o  minimize a d v e r s e  f l o o d p l a i n  impac t s  t o  

t h e  runof f  t r e a t m e n t  ponds. 

( b )  Road and R a i l r o a d  Al ignments  

D n s i t e  Road 

The p l a n t  a c c e s s  road and r a i l  spur  (Key P l a n ,  F i g u r e  240.1R-10) 

p r o v i d e  n e c e s s a r y  t r a n s p o r t a t i o n  modes f o r  m a t e r i a l  and 

p e r s o n n e l .  The p r e s e n t l y  proposed o n s i t e  road  a l ignment  c l o s e l y  

f o l l o w s  an e x i s t i n g  r i v e r  p a t r o l  road ( F i g u r e s  240.1R-1 through 

240.1R-6) . Road g r a d i e n t s ,  g e o m e t r i c  a l i g n m e n t ,  c l e a r a n c e s ,  

e t c . ,  must be upgraded t o  accommodate t h e  t r a n s p o r t a t i o n  

r e q u i r e m e n t s  f o r  t h e  p r o j e c t .  A l t e r n a t e  road  r o u t e ( s )  would 

e i t h e r  be l o c a t e d  t o t a l l y  w i t h i n  t h e  f l o o d p l a i n  o r  p a s s  th rough  

t e r r a i n  r e q u i r i n g  e x c e s s i v e  c l e a r i n g ,  e x c a v a t i o n  and f i l l  f o r  
l, embankments. 
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oad 

The o n s i t e  r a i l r o a d  work h a s  been i n c o r p o r a t e d  w i t h  t h e  proposed 

a c c e s s  road ear thwork ( F i g u r e s  240.1R-3 and 240.1R-4) . Such 

a l ignment  minimizes  f l o o d p l a i n  encroachment by r e s t r i c t i n g  t h e  

r a i l  r o u t e  t o  t h e  f l o o d p l a i n  p e r i m e t e r .  A l t e r n a t e  o n s i t e  r o u t e s  

would e i t h e r  p a s s  t o t a l l y  w i t h i n  t h e  p r o j e c t e d  f l o o d p l a i n  o r  v i a  

a d j a c e n t  s t e e p  h i l l s ,  t h e r e b y  n e c e s s i t a t i n g  e x t e n s i v e  ear thwork 

a t  e x c e s s i v e  c o s t .  

m i t e  R a i l r o a d  

A l t e r n a t e  o f f s i t e  r a i l r o a d  r o u t e s  were i n v e s t i g a t e d  d u r i n g  t h e  

d e s i g n  p r o c e s s .  The s e l e c t e d  o f f s i t e  l a y o u t  r e p r e s e n t s  t h e  most 
p r a c t i c a l ,  f e a s i b l e  r o u t e  f r e e  of. t h e  f o l l o w i n g  p h y s i c a l  

c o n s t r a i n t s :  ( F i g u r e s  240.1R-10 th rough  1 4 )  . 
o  G a l l a h e r  b r i d g e  s u p e r s t r u c t u r e  

o  Oak Ridge Turnpike  embankment 

o  Oak Ridge Turnpike  o v e r p a s s  a t  Bear Creek Road 

o  Bear Creek Road t r a v e l w a y  and shou, lder  

o  Rugged topography of P i n e  Ridge ( e a s t  s i d e  of Bear Creek 

Road i n  t h e  v i c i n i t y  of Oak Ridge Turnpike)  

No p r a c t i c a l  a 1  t e r n a t e  of f s i t e  r a i l r o a d  a l ignment  e x i s t s .  

Adverse f l o o d p l a i n  impac t s  w i l l  be  minimized by: 

o  Maximizing h i g h  ground r o u t i n g  where r a i l r o a d  is 

a d j a c e n t  t o  Bear Creek Road ( F i g u r e s  240.1R-12 and 1 3  .) 
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o  Placing requi red  r a i l r o a d  support ing f i l l  a t  t h e  f loodp la in  
perimeter where t h e  r a i l r o a d  is adjacent  t o  e x i s t i n g  Bear 

Creek Road (Figure  240.1R-14) . 
o  Providing t h e  s i t e  access  road and r a i l r o a d  berms with a  2 : l  

grassed s lope ,  except f o r  those a r e a s  of c u l v e r t  c ross ing  
(Grassy Creek and upstream of Grassy Creek) which w i l l  be 
r i p  rap  f o r  i n t e r f a c e  between t h e  r i v e r  water and t h e  road 

and r a i l r o a d  embankments. 

While a1 t e r n a t e  t r a n s p o r t a t i o n  modes e x i s t ,  not  a l l  required 
products  and m a t e r i a l s  a r e  adaptable  t o  t h e  a l t e r n a t e  

t r a n s p o r t a t i o n  modes. Point  of o r i g i n ,  shipment s i z e ,  shipping 
economics and s p e c i a l t y  components, e t c . ,  determine t h e  

t r a n s p o r t a t i o n  method u t i l i z e d ,  i . e . ,  not everything can be 

t ranspor ted  v i a  road or water. For example, tu rb ine  s t a t o r s  a r e  
h i s t o r i c a l l y  r a i l  shipped v i a  s p e c i a l  r a i l  ca r s .  

- 

i 
Consequently, non-floodplain a l t e r n a t i v e s  cannot s a t i s f y  the  

func t iona l  and p r a c t i c a b l e  requirements of r a i l r o a d  and access  

road, both alignment and mode. 
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FIGURE 24 0.1R-8 
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/+ Treatment Pond ' B '  V ic in i ty  
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FIGURE 240.1R-9 

Treatment Pond ' E '  Vicini ty  



FIGURE 240.1R-10 

Access Road and Railroad Key Plan 
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FIGURE 240.1R-11 
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FIGURE 240.1R- 1 3  

Offsite Railroad 
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3.0 ENGINEERING METHODS 

For the flooding sources studied in detail in  the community, standard hydrologic 
and hydraulic study methods were used to determine the flood hazard data 
required for this study. Flood events of a magnitude which are expected to be 
equalled or exceeded once on the average during any lo-, 50-, loo-, and 500- 
year period (recurrence ~ntervals), have been selected as having special signif- 
lcance for flood plain management and for flood insurance premium rates. These 
events, commonly termed the lo-, SO-, loo-, and 500-year floods, have a 10, 
2, 1, and 0.2 percent chance, respectively, of being equalled or exceeded during 
any year. Although the recurrence interval represents the long term, avera e 1B. .period between floods of a specific magnitude, rare floods could occur at s ort 
intervals or even within the same year. The risk of experiencing a rare flood 
increases when periods greaf er than one year are considered. For example, the 
risk of having a flood which equals or exceeds the 100-year flood (one percent 
chance of annual occurrence) in  any 50 year period i s  about 40 percent (four 
in  lo), and for any 90 year period, the risk increases to about 60 percent (six 
in 10). The analyses reported here reflect flooding potentials based on condi- 
tions existing in the community at the time of completion of this study. Maps 
and flood elevations wi l l  be amended periodically to  reflect future changes. 

3.1 Hydrologic Analyses 

Hydrologic analyses were carried out to  establish peak discharge-frequency 
relationships for floods o f  the selected recurrence intervals for each flooding 
source studied in detail in Roane County. 

Tennessee River discharges for the study limits mile 543.6-583.8 and the 
lower end of Clinch River have been progressively altered by the closure 
upstream main river and tributary dams. Further regulation will be attained 
with the closure of Tellico Dam on the L i t t le  Tennessee River at mile 0.3. 
Frequency is based upon anticipated post Tell ico conditions. 

Flood profiles panel O;P is a plot of elevation-frequency profiles for the 
Tennessee River from mile 543.6 to mile 583.8. 

The standard log-Pearson Type Ill statistical analysis was not used for 
Tennessee River and Clinch River frequency studies because the method 
is not applicable to  elevation data or where there is regulation from upstream 
dams. 

Clinch River flows have been regulated by Norris Dam, Clinch River mile 
79.8 since closure in  March 1936. Closure of Melton Hi l l  Dam, mile 23.1, 
in May 1963 has not altered discharge probabilities. 

Clinch River flow-frequency relationships were determined from graphical 
analysis of records from 194 1 - 1  966 at the USGS gaging station at Scarboro, 
Tennessee, mile 29.0 (References 7 and 8) and from graphical analysis of 
unpublished TVA records of Melton Hi l l  Dam discharge from 1964- 1973. 
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Downstream from Melton Hil l  Dam to  the mouth of Clinch River elevation- 
frequency was determined by backwater computations. Analysis began at 
the mouth of the Clinch River with elevations determined from records at 
the TVA gaging station near Kingston from 1944 to  1973 (Reference 9). Flood 
profile panel is a plot of eleGation frequency profiles for the Clinch River 
from miles 0.00 to 2 1.15. 

The Tennessee River study reach is in Watts Bar Reservoir; consequently, 
elevations are influenced by both dischatge and Watts Bar Dam headwater 
elevations. Elevation frequency for thjs reach was determined by standard 
step method backwater analysis using a computer program developed by 
the TVA similar to but with some alteration to  the COE HEC-2 backwater 
program (Reference 10) and by elevation-frequency curves determined 
graphically from the following records: 

Drainage Period 
Area, of 

Location Mile Sq. Miles Record Agency - 
At Fort Loudon Dam 

Tailwater, Tennessee 
(unpublished ) 602.3 9,550 1944- 1973 TVA 

At  Lenoir City , 
Tennessee 
(Reference 8) 600.5 12,200 1944- 1955 USGS 

-"i 
A t  Loudon, Tennessee 

(Reference 9 ) 591.6 12,220 1944- 1955 USGS 

Near Kingston, 
Tennessee 
(Reference 8) 568.2 12,470 1944- 1973 TVA 

The above four gages do not have gate numbers. 

The following stream gages were used to determine a principal base for 
estimating flow frequency for Caney Creek, Whites Creek, and Emory River: 

USGS gage number 03538 130 at Caney Creek near Kingston 
USGS gage number 0354 1500 at  Whites Creek near Glen Alice 
USGS gage number 03540500 at Oakdale, Tennessee (Emory River) 

Flow estimates on these streams were determined using drainage area 
relationships drawn parallel to the regional relationship and through the 
flow-frequency valves at the gages as determined from the gaged records. 
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The computed frequency profiles for the Emory River were verified against 
an elevation-frequency curve by graphical analysis of stage records from 
1945- 1975.from the TVA gage at mile 12.1 (Reference I). 

The USGS gaging stations03538225 on Poplar Creek near Oak Ridge and 
03538200 on Poplar Creek at Oliver Springs were the principal data base 
for defining f low-frequency relationships for Poplar Creek. Discharge- 
frequency estimates for intermediate locations were determined by straight 
line interpolation between gage stations on a log-log plot of drainage area 
versus discharge graph. 

The USGS and TVA do not maintain any stream gages on L i t t le  Emory River, 
Pawpaw, Black, Indian, and Tributary t o  Indian Creeks. In order to  define 
discharge-f requency data for these streams a regional relationship of peak 
discharge and drainage area was developed from stream flow records at 
the gaging stations, Table I - Gaging Stations. 

TABLE I - GAGING STATIONS 

Drainage Period 
Area of 

Gaqing Station Gage No. Sq. Miles Record Agency 
/ -  \ 

Obed River Tributary \ ,) 

near Crossvi 11 e, 
Tennessee 03538800 .72 1955- 1970 USGS 

Forked Cmek near 
Oakdale, Tennessee 0354 1200 2.44 1967- 1975 USGS 

Millican Creek near 
Douglas Dam, 
Tennessee 034690 10 4.20 1942- 1962 TVA 

Rock Creek near 
Sunbright, Tennessee 03538300 5.54 1955- 197 1 USGS 

Caney Creek near 
Kings ton, Tennessee 03538 130 5.50 1961-1975 USGS 

East Fork Poplar 
Creek near Oak Ridge, 
Tennessee 03538250 19.50 1935- 1975 USGS 



Richland Creek near 
Dayton 
Tennessee 

Poplar Creek near 
Oliver Springs, 
Tennessee 

Poplar Creek near 
Oak Ridge, 
Tennessee 03538225 82.50 

Emory River near 
Wartburg, Tennessee 03538500 83.20 

Whites Creek near 
Glen Alice, 
Tennessee 

Emory River at  
Oakdale, Tennessee 
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1935- 1975 USGS 

1954- 1975 USGS 

1961-1977 USGS 

1935- 1 975 USGS 

1935- 1977 USGS 

03540500 764.00 1928- 1 977 USGS 

(References I l and 12) 

These stations are located on st reams having similar hydrologic charoc- 
teristics to the detail streams. A frequency curve was computed using 
the procedure outlined in  Bulletin 17A (Reference 13) including the skew 
map, plate I, and was adjusted for historical flood information wherever 
available. The adopted regional peak flow-drainage area relationship was 
compared with those developed by the USGS and Tennessee Department 
of Transportation ( 1  976) (Reference 14). The regionalized relationship 
that was adopted produced discharge values about 50 percent greater than 
those of the USGS. The greater discharge values were caused by 
lengthy record which included the 1977 flood and attention paid to  gaged 
watersheds near the study area. 

Peak discharge rates for Black Creek where sufficient urbanization has 
occurred to alter flood peaks were estimated by using the following rela- 
t ionship, 
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Qpu = I ' Q ~ ~ ,  where: 

Q = Discharge for selected probability, p, for urban conditions. 
P u 

I = Percent imperviousness or urban area. 

x = A factor which varies with flood probability. 

Q = Dis'charge for selected probability, p, for natural conditions. 
P" 

The relationships and values of x were developed from equations by Espey 
and Winslow (Reference 15) which relate dischar.ge at selected frequencies 
t o  watershed and climatic factors and percent impervious I. The relation- 
ships and x values were campared and found to be consistent wi th studies 
by others. Percent imperviousness (I) was estimated using ratios of imper- 
viousness to urban area (Reference 16) and urban areas determined from 
7.5-minute topographic maps. 

Indian Creek has l imited historical flood information and only the 1928 
and 1967 floodmarks were used in this study. 

Peak discharge for the lo-, 50-, lo&, and 500-year floods for the detail 
streams are tabulated as follows: 

/--I TABLE 2 - SUMMARY OF DISCHARGES 

\\dl 
DRAINAGE AREA PEAK DISCHARGES ( c f s )  

FLOODING SOURCE AND LOCATION (sq. m i les )  10-YEAR 50-YEAR 100-YEAR 500-YEAR 

TENNESSEE R I V E R  
M i l e  544.8 
M i l e  578.9 

CLINCH R I V E R  
Mouth 

' ~ i l e  4 . 4  (below 
mouth o f  Emory) 

Above Emory 

EMORY R I VER 
Mouth 
M i l e  5.2 

LITTLE ERORY R I V E R  
Mouth 
M i l e  1.6 
M i l e  3.0 
M i l e  4.2  



AMENDMENT X V  I 
OCTOBER 1 9 8 2  

TABLE 2 - SUMMARY OF DISCHARGES (cont.) 

DRAINAGE AREA PEAK DISCHARGES ( c f s )  
FLOODING SOURCE AND LOCATION (sq .  m i l e s )  10-YEAR 50-YEAR 1 0 0 - Y E A R  500-YEAR 

,WHITE CREEK 
M i l e  6 . 1  
M i l e  6 . 6  
M i l e  8 . 0  

BLACK CREEK 
M i l e  0.0 
M i l e  3.0 
M i l e  4 . 7 0  

CANEY CREEK 
M i l e  0.0 
M i l e  0.8 
M i l e  1 .6  

PAWPAW CREEK 
M i l e  0.0 
M i l e  1 . 5 3  
M i l e  2 . 5  

POPLAR CREEK 
M i l e  1 3 . 8  
M i l e  1 6 . 1  

I N C I A N  CREEK 
M o u t h  
M i l e  3 . 5 5  

TRIBUTARY TO 
I N D I A N  CREEK 

3.2 Hydraulic Analyses 

Analyses of the hydraulic characteristics of the flooding sources studied 
in detail in Roane County were carried out to provide estimates of the 
elevations of floods of the selected recurrence intervals along each of 
the flood sources. 
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Water-surface elevations of floods for the selected recurrence intervals 
on the Clinch and Tennessee Rivers were computed through use of a step 
method backwater computer program developed by TVA similar to but 
with some alterations to  the COE HEC-2 backwater program (Reference 10). 
Water-surface elevations on al l  other detailed streams were computed 
using the COE HEC-2N computer program (Reference 17). Stream cross 
sections for al l  streams except the Tennessee and Clinch Rivers were field 
surveyed at bridges and other strategic locations and supplemented with 
valley cross sections taken by photogrammetric methods at sufficiently 
close intervals to accurately compute water-surface elevations. The 
Tennessee and Clinch Rivers cross sections were based on silt range surveys 
and detailed topographic maps. Locations of selected cross sect-ions used 
in the hydraulic analysis are shown on the Flood Boundary and Floodway 
Maps (FBFM) (Exhibit 3). 

Channel roughness factors (Manning's "n") for these computations were 
determined on the basis of field inspection of channel and flood plain areas, 
on previous studies by TVA, and computed coefficients based on known 
flood profiles. 

The range in  values for Manning's "n" are tabulated below. 

Stream Channel Overbank 

Tennessee River 
Clinch River 
Emory River 
L i t t le  Emory River 
Whites Creek 
Black Creek 
Caney Creek 
Pawpaw Creek 
Poplar Creek 
lndian Creek 
Tributary to  lndian Creek 

mile .2.33 

Flood profiles were drawn showing computed water-surface elevations 
to  an accuracy of 0.5 foot for floods of the selected recurrence intervals 
(Exhibit I). Starting elevations for flood frequency profiles on the Tennessee 
and Clinch Rivers were developed from known data. Watts Bar normal 
ful l  pool elevation 741 was used as starting elevations for flood frequency 
profiles on Whites Creek, Caney Creek, and L i t t le  Emory River. Starting 
elevations for Black, Pawpaw, Poplar, and lndian Creeks were obtained 
by slope-area calculations using the slope of the streambed. Flood frequency 
profiles for Emory River and Tributary to  lndian Creek were started using 
backwater elevations from the Clinch River and lndian Creek respectively. 
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All  elevations are measured from National Geodetic Vertical Datum'of 
1929 (NGVD); elevation reference marks used in the study are shown on 
the maps. 

The flood elevations as shown on the profiles are considered valid only 
i f  hydraulic structures in general remain unobstructed, operate properly, 
and do not, fail. 

No detailed studies were made for several smaller streams in  Roane County, 
Tennessee, that were affected by Watts Bar backwater or where there 
was a lack of current or planned development. 

FLOOD PLAIN MANAGEMENT APPLICATIONS . . 
The National Flood Insurance Program encourages state and local governments 
t o  adopt sound flood plain management programs. Therefore, each Flood lnsur- 
once Study includes a flood boundary map designed to  assist communities in  
developing sound flood plain management measures. 

4.1 Flood Boundaries 

In order to provide a national s~undard without regional discrimination, 
the 100-year flood has been adopted by the FIA as the base flood for pur- 
poses of flood plain manugement measures. The 500-year flood is employed 
t o  indicate additional areas of flood risk i n  the county. 

' .) 
For each stream studied in detail, the boundaries of the IOG- and the 500- 

I 

year floods have been delineated using the flood elevations determined 
at  each cross section; between cross sections, the boundaries were inter- 
polated using expanded topographic maps at a scale of 1:4,800 with a con- 
tour interval of 20 feet (Reference 1 8). In cases where the 100- and the 
500-year flood boundaries are close together, only the 100-year boundary 
has been shown. 

Small areas within the flood boundaries may :ie above the flood elevations 
and therefore not be subject t o  flooding; owing to  limitations of the map 
scale, such areas are not shown. 

4.2 Floodways 

Encroachment on flood plains, such as artif icial fi l l, reduces the flood- 
carrying capacity, increases the flood heights of streams, and increases 
flood hazards in areas beyond the encroachment itself. One aspect of flooa 
plain management involves balancing the economic gain from flood plain 
development against the resulting increase in flood hazard. For purposes 
of the National Flood Insurance Program, the concept 0f.a floodway is 
used as a tool to assist local communities in this aspect of flood plain 



AMENDMENT XV I 
OCTOBER 1982 

Poplar Creek near Oliver Springer, Tennessee: 

Year - Discharqe (CFS) 

This study is authoritative for the purposes of the flood insurance program 
ahd the data presented here either supersede or are compatible with pre- 
vious determinations. 

LOCATION OF DATA 

Survey, hydrologic, hydraulic, and other pertinent da'ta used in this study can 
be obtained by contacting the office of the Federal Emergency Management 
Agency, Insurance and Mitigation Division, 1375 Peachtree Street, N.E., 
Atlanta, Georgia 302i09. 
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I n f o r m a t i o n  Requirements  R e l a t i n g  t o  L i q u i d  Pathway 

R e l e a s e s  

C a l c u l a t e  t h e  r a d i o l o g i c a l  consequences  of a  l i q u i d  pathway 

r e l e a s e  from a  p o s t u l a t e d  c o r e  melt a c c i d e n t .  The a n a l y s i s  

s h o u l d  assume, u n l e s s  o t h e r w i s e  j u s t i f i e d ,  t h a t  t h e r e  h a s  

been a  p e n e t r a t i o n  of t h e  r e a c t o r  basemat by t h e  mol ten  

c o r e  mass and t h a t  a  s u b s t a n t i a l  p o r t i o n  of c o r e  d e b r i s  was 

r e l e a s e d  t o  t h e  ground. Doses shou ld  be compared t o  t h o s e  

c a l c u l a t e d  i n  t h e  NRC L i q u i d  Pathway Gener ic  Study 

(NUREG-0440, 1978)  . P r o v i d e  a  summary of your a l i a l y s i s  

p r o c e d u r e s  and t h e  v a l u e s  of p a r a m e t e r s  used ( such  a s  
p e r m e a b i l i t i e s ,  g r a d i e n t s ,  p o p u l a t i o n s  a f f e c t e d ,  water  

u s e )  . I t  is s u g g e s t e d  t h a t  mee t ings  w i t h  t h e  s t a f f  of t h e  

NRC Hydro log ic  Eng inee r ing  S e c t i o n  be a r r a n g e d  s o  t h a t  w e  
may s h a r e  w i t h  you t h e  body of i n f o r m a t i o n  n e c e s s a r y  t o  

perform t h i s  a n a l y s i s .  

The C l i n c h  River  Breeder  Reac to r  h a s  been des igned  t o  p r e v e n t  

i n i t i a t o r s  and e v e n t  sequences  which might  l e a d  t o  a  c o r e  m e l t .  
None the less ,  t h e  p r o j e c t  h a s  e v a l u a t e d  h y p o t h e t i c a l  c o r e  

d i s r u p t i v e  a c c i d e n t s  and h a s  concluded t h a t  a p o s t u l a t e d  c o r e  

melt r e s u l t i n g  i n  p e n e t r a t i o n  of t h e  r e a c t o r  v e s s e l  and guard  

v e s s e l  w i l l  n o t  p e n e t r a t e  t h e  basemat and e n t e r  t h e  e a r t h  below. 

However, i n  o r d e r  t o  p r o v i d e  a  c o n s e r v a t i v e  assessment  of t h e  

r a d i o l o g i c a l  consequences  of a  l i q u i d  pathway r e l e a s e  f o l l o w i n g  

c o r e  melt, comple te  basemat p e n e t r a t i o n  is assumed t o  occur .  I n  

t h e  approach t a k e n  h e r e ,  t h e  more s i g n i f i c a n t  p a r a m e t e r s  and 

models  used i n  NUREG-0440 t o  e v a l u a t e  a  l i q u i d  pathway r e l e a s e  

f o l l o w i n g  t h e  c o r e  m e l t  of a  land-based p l a n t  a r e  compared t o  

t h e  cor respond ing  p a r a m e t e r s  and models used f o r  CRBRP. 
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With t h e  except ion  of Cd-113 and Pu-238, t h e  equ i l i b r ium c o r e  
inventory  va lues  l i s t e d  i n  NUREG-0440 a r e  on t h e  order  of about 2 

t o  32 t imes  h igher  than t h o s e  f o r  CRBRP (See Table  I ) .  The 

s l i g h t l y  l a r g e r  CRBRP plutonium-238 inventory  would n o t  

s i g n i f i c a n t l y  in£  luence t h e  outcome of t h e  o v e r a l l  dose 

comparison of NUREG-0440 t o  CRBRP. The r ad ionuc l ide  l e a c h  
mechanism modeled i n  NUREG-0440 would be a p p l i c a b l e  t o  CRBRP, 

s i n c e  t h e  chemical form of a  p o s t u l a t e d  CRBRP c o r e  mel t  would be 

e s s e n t i a l l y  t h e  same a s  t h a t  f o r  a  s i m i l a r  LWR c o r e  melt.  

Parameters r e l a t i n g  t o  t h e  movement of r ad ionuc l ides  l eached  i n t o  

t h e  groundwater system a r e  t a b u l a t e d  i n  Table  11. Fur the r  
p e r t i n e n t  d a t a  can be found i n  t h e  Geology and Hydrology S e c t i o n s  

(2.4 and 2.5) of t h e  CRBRP Pre l iminary  S a f e t y  Analys i s  Report.  

The r ad ionuc l ide  t r a n s p o r t  r i v e r  model used i n  NUREG-0440 was 

based on s t u d i e s  of t h e  C l  inch-Tennessee-Ohio-Mississippi River 

systems. Therefore  t h e  model is  a p p r o p r i a t e  f o r  CRBRP which is 
, 

l o c a t e d  on t h e  Cl inch  River.  Although t h e  combined s p o r t  and , 

commerical h a r v e s t  of f i s h  expected downstream of t h e  CRBRP s i t e  

is approximately  an o rde r  of magnitude l a r g e r  than t h a t  assumed 

i n  NUREG-0440 ( s e e  response t o  NRC q u e s t i o n s  240.6R and 290.7R, 

and NUREG-0440, Sec t ion  4.3.3.1), t h e  t o t a l  popu la t ion  dose from 

a  h y p o t h e t i c a l  melt-through f o r  a  p a r t i c u l a r  source  would n o t  be 

changed by more than about a  f a c t o r  of 2  ( s e e  NUREG-0660, Table  

6.2.17). 

In  summary, t h e  conta ined  r ad ionuc l ide  source  i n  t h e  p o s t u l a t e d  

CRBRP c o r e  mel t  would be s i g n i f i c a n t l y  l e s s  than  t h e  source  

hypothesized f o r  t h e  NUREG-0440 study.  I n  a d d i t i o n ,  t h e  

t r a n s p o r t a t i o n  of r ad ionuc l ides  v i a  groundwater a t  t h e  CRBRP s i t e  

would be bounded by t h e  assumptions of NUREG-0440, and t h e  
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smal l  r i v e r  t r a n s p o r t  and dose  convers ion  models  from NUREG-0440 
a r e  appropr ia te  f o r  a s s e s s i n g  CRBRP. Therefore ,  it is  concluded 
t h a t  t h e  d o s e s  from t h e  p o s t u l a t e d  CRBRP c o r e  m e l t  would f a l l  
w i t h i n  t h o s e  c a l c u l a t e d  i n  NUREG-0440 f o r  a LWR on a smal l  r i v e r  
s ite.  
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TABLE I* 

RADIONUCLIDE SOURCE TERM COMPARISON 

Isotope NUREG-0440 CRBRP R a t i o  
LWR C o r e  C o r e  Inventory 

Inventory 
NIlmawu 

E n d  of C y c l e  CRBR V a l u e  
( C i  1 ( C i  1 

3~ 

8 9 ~ r  

9 1 ~  

l o 3 R u  

103mRh 

l o 5 R h  

l o 6 ~ h  

l o 6 ~ u  

l l 0 r n A g  

l l l m  
A g  

1 1 3 m c d  

115mCd 

' l 5cd  

123sn 

125s* 

1 2 5 ~ b  

125mT,  

1 2 7 ~ b  



AMENDMENT XV  
JULY 1982 

. - 

TABLE I. (Continued) 

RADIONUCLIDE SOURCE TERM COMPARISON 

Isotope NUREG-0440 CRBRP Ratio 
LWR Core Core Inventory lumLmhE 
Inventory End of Cycle CRBR Value 

(Ci) (Ci) 



Length i n  feet  
from c o r e  base- 
mat m e l t  p o i n t  
t o  r i v e r .  

Average s o i l  
p o r o s i t y  

Permeabi l i ty  
( f l o w  v e l o c i t y )  

AMENDMENT XV 
JULY 1982 

TABLE I 1  

SITE SPECIFIC PARAMETER COMPARISON 

CRBRP 
S i t e  S p e c i f i c  
Jlallle 

. 3  
(measured v a l u e s ,  
5  t o  33%) 

2000 f t / y r  
(1510 h i g h e s t  
measured) or  
6 .56  f t /day  



AMENDMENT X V  
JULY 1982 f 

Provide a succinct summary and discussion in table form, by ER 

section, of differences between currently projected station 

design and environmental effects (including those that would 

degrade, and those that would enhance environmenta1.conditions) 
and the effects discussed in the environmental reports submitted 

in 1975, Amendments 1 through 7. 

The changes to CRBRP design which have occurred since 1977 and 

the expected environmental effects of these changes are 

summarized succinctly by ER section in the attached table, 

entitled "CRBRP ENVIRONMENTAL REPORT REVIEW." 
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m 
SECT ION REV l SEO l TEM DESCRIPTION OF CHANGE ENV IRONENTAL EFFECT 
__-___-__-_____l_-_---------------------____I___ 

1.3 1.3-1 
th ru  
1.34 

2.1 2.1-1 
th ru  
2.10 

2.2 2.2-1 
t h r u  
2.2-67 

2.3 2.3-1 
th ru  
2.3-25 

2.4 2.4-15 
th ru  
2.4.22 

2.5.1 2.5.1 
t h ru  

I ntroduc- Rewrltten t o  reference LMFBR P r o g r a  Env l rormental l y I nconsequentl al . 
t l o n  

ObJectlves Rewrl +ten t o  reference LMFBR Progran Env I ronnental l y I nconsequentl al . 
Meetl ng Rewritten and updated 
ObJectl ves 

Consequences Del eted 
o f  Del ay 

Sumrnar y Deleted 

Env 1 ronmental l y I nconsequentl al . 

PI ant  Constructlon s l  t e  acreage Increased. See Sectlon 4.0 
P lant  arrangements updated. Flve Im- 
poundlng ponds were l d e n t l f  led and located 
on Flgure 2.1-3. 

Demog- Reglonal demography, land and water uses A s l  l g h t l  y favorable envfrormental e f fec t .  
raphy, were updated using prel  lmlnary resu l t s  o f  
Land d the  1980 U. S. Census. The revlsed f lgures 
Water showed popul a t l on  growth s l  l g h t l  y be1 ow 
Use proJectlons of 1976. However, the devla- 

t l ons  woul d make CRBRP- lnspl red growth 
more east l y asslml l ated. 

Reg1 ona l Updated t o  r e f l e c t  an eval uat lon of pre- Envlrormental l y  Inconsequential. 
Cul tu ra l  vlousl y unsurveyed cul t u ra l  , h l  s t o r l c  and 
H l s t o r l c  archeol ogl cal features. The eval uat lon 
6 Arche- I s  consistent w l th  the provls lons of the 
o l  ogl cal Natlonal HI stor  1 c Preservation Act of 1979, 
Features as amended. No new s lgn l f  lcant  data were 

devel oped. 

Geol ogy Changed t o  provide data fo r  24 addl t lona l  Envlromnental l y Inconsequential . 
borehol es, taken f ran  September 1976 t o  
June 1 977. 

Updated r l v e r  l eve1 s, f l ows, temperatures, Envlromnental l y Inconsequentl el. 
etc. 

L D  c x  
r r n  
4 z  
0 

t - 3 :  
corn 
0 7 2  
N-l 
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ER 
SECTION REVISED 1 TEM DESCRIPTION OF CHANGE ENV l RONMENTAL EFFECT 

No change. 

No change. 

No change. 

Establ lshed p l e z a n e t r l c  gradlent.  2.5.2.4 2.5-18 Ground- 
water 

Env 1 ronmental l y Inconsequentl a l  . 

No change. 

No change. 

No change. 

2.6 2.6-1 t h r u  Meteor- 
2.6-63 01 OgY 

Updated t o  i ncl ude data accumul ated 
us 1 ng permanent meteor01 ogl  cat tower. 

Envl ronmental l y Inconsequentl at. 

2.7.1.1 2.7-la Forest  
Manage- 

l ncor por ates ORNL for  
a c t l v l t l e s  f r a n  l W 6  

.est  management No change I n  est lmated envlrormental 
through 1980. e f f e c t s  f o r  CRBRP. M l t l g a t l o n  measures 

for Southern Plne B e e t l e  and P l t c h  Canker 
I n f  estat lons.  

No change. 

2.7.1.3 2.7-7 t h r u  F l o r a  
2.7-9 

Update vegetat l  on 1 nventory repor t1 ng. Environmentally Inconsequential. 

2.7-24, -37 F l o r a  Correct plne deslgnatlon. Env 1 roranental 1 y Inconsequentl al . 
Env I ronmental l y Inconsequentl at. Rev lse category desl gnat lon f ran 

I1threatened1l t o  l1rarel1 t o  r e f l e c t  
cu r ren t  term 1 no1 ogy . 

2.7.1.4 2.7-380 t h r u  Fauna 
2.7-38t 

Update w l l  d l  l f e  occurrence data. Environmental ly lnconsequentlal. 

Environmental l y Inconsequentl a l  . 2.7-38ee 1 nsects Update r e p o r t l  ng concern1 ng 1 nsect 
pests. 
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ER 
SECTION REVISED ITEM MSCR IK ION OF CHANGE ENV IRONFENTM EFFECT 

2.7-38f f Fauna Revlsed t o  Include posslbll l t y  of Occurrence on CRBRP s l t e  not w n f  Inned. 
eastern cougar occurrence on Oak A l  so, cougar hme range I s  suf f l c len t l  y 
Ridge Reservation. extensive t o  absorb e f fec t  of CRBRP 

I nstsl l atlon. Envlrormental 1 y 
Inconsequent1 al . 

Adds mentlon of osprey nest occurrence Osprey nest1 ng a t  CRBRP st t e  has not been 
a t  Watts Bar Lake. observed. Env l ronnental 1 y 

Inconsequent1 at. 

Av l f auna 

Av 1 f auna 

Surveys 

No change. 

Update c l  ass1 f lcat lon of h e r 1  can 
osprey . 
Report on 1 980 reconna 1 ssance 
surveys. 

Occurrence of nestlng a t  s l t e  has not 
been observed. 

Env I rormental l y Inconsequent I el. 



ER 
SECTION REVISED ITEM 

cpr" 
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DESCRIPTION OF CHANGE ENV I RONENTAL EFFECT 

2.7.2.5 2.7-87h Aquatlc 
-87 1 Surveys 

2.8 2.8-1 th ru  Back- 
2.8-109 ground 

Rad i a- 
t l o n  

No change. 

No change. 

No change. 

Report of occurrences of the bl ue 
sucker I n  Watts Bar Lake. Blue 
sucker I s  i den t l f i ed  as a threatened 
species. 

Report on 1980 reconnaissance surveys. 

Canpl ete update r e f  l ec t i  ng l atest  
ORNL, lVA and slrnl lar organization 
studies and sc len t i  f I c  papers. 

Occurrence not reported near Sl  te. 
Envlromental ly  inconsequential. 

Stocking a c t i v i t l  es have resul ted I n  
reported i ncreases i n  ganef ish. No 
change I n  estimated envlromental 
e f f ec t s  due t o  CRBRP. 

Data bet ter  character lzes the  actual 
s i  t e  and the  surround1 ng areas. 
Env iromnental l y inconsequent1 al . 



CRBRP ENV IRONKNTAL REPORT REV IEW PAGE 5 

ER 
SECTION REVISED ITEM DESCRllTlON OF CHANGE ENV IRONIENTAL EFFECT 

3.1 3.1-1 External A f i v e  f oo t  h lgh animal fence was added Preclude small animals f r a n  p l a n t  s i t e  and 
Appear- a t  a distance o f  33 fee t  from the and r e s t r i c t  them t o  more natural 
ance secur l t y  fence. environs. Environmental l y  Inconsequentla1 . 

3.1.1 3.1-2 PI ant  Gatehouse, c l  r cu l  at1 ng water pump house Envlromnental l y  lnconsequentlal . 
Bldg. 6 and f I r e  pro tec t ion  pump house were 
Facl 1 1- Ident l  f led. The sw I t c h  yard re1 ay house 
t i e s  was added. 

The conf lgura t lon  and locat ion  o f  t he  Env I ronmental l y  Inconsequentl at. 
anergency coo l lng  tower s t ruc ture  were 
rev 1 sed. 

PI ant 
S i t e  

Other 
Facl 1 1- 
t l e s  

core 

Overal 1 
PI ant  

Cool I ng 
Tower 

Process 
Water 
Treatment 
System 

F lve  foo t  hlgh anlmal fence added. 

The s l ze  of paved parking area was 
reduced fo r  accommodatl on o f  155 cars 
I nstead o f  250 before. 

Env I ronmental l y  Inconsequentl a1 . 
Envl rormental l y  Inconsequentl at. 

No change. 

Replaced hanogeneous core w I t h  hetero- Net change Judged t o  be Ins lgn l  f lcant. 
geneous arrangement resul  tl ng I n  e l  lmlnat- 
Ing one fuel  enr lchment zone (was 2, now 11, 
reduclng number o f  fuel  assembl les  f ran 198 
t o  156, reduclng number of rad la l  blanket 
assemblies f r a n  150 t o  126, addlng'82 Inner 
b l  anket assembl les, and I ncreasl ng Pu en- 
richment I n  fue l  assembl les  f ran  18.7-32s 
t o  32-332. 

No change. 

Average annual consumptive water use Env I ronmental l y  inconsequent1 a1 . 
f lgures were revised t o  be conslstent  w i t h  
those I n  Tables 3.3-1, 3.3-2 and 3.3-3. 

Flowrate t o  w o l l n g  tower f ran  condenser S l l g h t  Increase I n  plume s l ze  w i l l  no t  
Increased from 209,200 gpm t o  212,200 gpm. produce s i g n i f i c a n t  envlromental  Impact. 

Added makeup water treatment system Environmental l y  Inconsequential. 
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ER 
SECTION REVISED ITEM DESCRIPTION OF CHANGE ENV l RONFlENTAL EFFECT 

3.3.4 3.3-3 Waste 
Water 
Dl sposal 
System 

Table 3.3-5 
3.3-1 

Table 3 . 3 6  
3.3-2 

Radwaste 
Systems 

Potabl e 
Water 
Sources 

PI ant  
Fl  owrates 
Dur l ng 
Maxlmurn 
Power 

PI ant  
FI ow- 
r a t e s  
Dur l ng 
Mlnlmum 
Power 

A l  l process waste water 1 ncl  ud l  ng f l o o r  Resul t s  I n  hlgher qua1 l ty of water 
drains, go t o  Waste Water Dlsposal System d l  scharged. 
lnstead o f  belng routed t o  e l  ther  cool Ing 
tower basin o r  neutra l  l z a t l o n  and s e t t l  l ng  
f a c l  l I t l e s .  

Updated descr I p t  I on. See Sect lon 3.5. 

Potabl e water I s  suppl l ed  by DOE'S Bear Env l ronmental l y Inconsequent1 al . 
Creek Road F l  l t r a t l o n  PI ant  lnstead o f  
t h e  Make-up Water Treatment System. 

Increase I n  p l  ant  make-up f low r a t e  Envl ronmental I y Inconsequentl al . 
f ran  5835 gpm t o  6145 gpm. 
Increase I n  cool l ng  tower evaporat lon Env I ronmental l y Inconsequent1 a1 . 
r a t e  f r a n  3475 gpm t o  3623 gpm. 
Increase I n  cool l n g  tower d r l f t  r a t e  Env 1 ronmental I y lnconsequentl al . 
f ran  105 gpm t o  106 gpm. 
Increase I n  cool l ng  tower b l  owdown r a t e  Envlromnental l y Inconsequent1 a l  . 
f ran 221 0 gpm t o  2306 gpm. 
Decrease I n  Process Waste Treatment 
f l ow r a t e  from 125 gpm t o  110 gpm. 
Waste Water Dl sposal System Fl owrate Env Ironmental I y Inconsequent1 al . 
deslgned a t  100 gpm. 
Increase I n  p l a n t  dlscharge r a t e  f r a n  Env I ronmental l y lnconsequentl a l  . 
2,251 gpm t o  2,411 gpm. 
Increase I n  t o t a l  consumptive use of Env l ronmental l y Inconsequentl a1 . 
r l v e r  water f r a n  3,584 gpm t o  3,733 gpm. 

Increase I n  P lan t  Make-up Fl owrate Env 1 ronmental I y I nconsequentl al . 
f r a n  2,361 gpm t o  2,527 gpm. 
Increase I n  cool l ng  tower evaporat lon Env l ronmental l y Inconsequent1 a l  . 
r a t e  f ran 1,390 gpm t o  1,450 gpm. 
Increase I n  cool l ng  tower b l  owdown r a t e  Env 1 rormental l y Inconsequent1 al . 
f r u n  884 gpm t o  925 gpm. 
Decrease I n  process water treatment flow- Envlronmental l y Inconsequentl a l  . 
r a t e  f r a n  125 gpm t o  11 0 gpm. 
Waste Water Dlsposal System f lowrate Envl ronmental l y Inconsequent1 al . 
desl gned a t  100 gpm. 
Increase I n  p l a n t  discharge r a t e  f r a n  Env lronmental l y Inconsequentl a l  . 
925 gpm. t o  1.030 gpm. 
Increase I n  t o t a l  consumption use o f  Envlroranentally Inconsequential. 
r l v e r  water f r a n  1,436 gpm t o  1,496 gpm. 
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ER 
SECTION REVISED ITEM DESCR l PT ION OF CHANGE ENV IRONPENTAL EFFECT 

Table 3.3-7 PI ant Increase I n  pl  ant makeup f l w r a t e  f ran Envlronnental l y Inwnsequentl al . 
3.3-3 FI ow- 625 gpm t o  71 5 gpm. 

rates l ncrease I n  cool lng t w e r  bl  wdown Envlrormentally Inwnsequentlal. 
Dur l ng f l w r a t e  f ran  221 gpm t o  231 gpm. 
Tm- Increase I n  cool lng t w e r  evaporation Env lrormental l y lnwnsequentl al . 
P"rarY ra te  f ran 348 gpm t o  363 gpm. 
Shutdown Decrease I n  process water treatment Env lrormental l y Inwnsequentl a l  . 

f l w r a t e  f ran 125 gpm t o  110 gpm. 
Waste Water Dl sposal System f l w r a t e  Envlrormental l y Inwnsequentl al . 
deslgned as 100 gpm. 
Increase I n  p lant  d l  scharge f l owrate Env l rormental l y Inconsequent1 al . 
f ran 262 gpm t p  336 gpm. 
Increase I n  t o t a l  consumptive use Envlrormental l y Inwnsequentl a l  . 
of  r l v e r  water f ran 363 gpm t o  378. 

Table 3.3-8 

Table 3.4-5 
3.4-1 

Table 3.4-6 
3.4-2 

Table 3.4-8 
3.4-4 

PI ant 
Water 
Usage 
Seasonal 
Varl a t l on  

Cool Ing 
Tower 

Rlver 
Water 
Pumps 

Heat 
Dl ssl pa- 
t l o n  
Des l gn 
Par me te rs  
6 Condl tl or~s 

Seasonal Fl owrates I n  Table have been Env Irormental I y lnwnsequentl el. 
adJusted t o  r e f  l .ect present desl gn. 

Updated Makeup water addi t ion from 5835 
t o  6035 gpm. 

Deslgn f l w r a t e  f o r  r l v e r  water punps 
decreased from 10,000 gpm each t o  9,000 
gpm each. 

No change. 

Heat reJeded f ran  a cool ng t w e r  4 Increased p a n  2.172 x 10 BTU/HR t o  
2.256 x 10 BTU/HR. 

Cunponent Updated Desl gn Parmeters. 
Descr I p t  l ons 

Cool Ing Average monthly cool lng twer blow- 
Tow er down temperatures Increased s l  Igh t l  y. 
Blawdown 
Temp. 

Env I rormental l y l nwnsequentl al . 
Envlrormental l y Inwnsequentl al . 

Env lrormental l y Inwnsequentl a l  . 

Env l rormental l y I nwnsequenf l al . 
Env lrormental l y Inwnsequentl al . 
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ER 
SECTION REVISED l TEM DESCR I PT ION OF CHANGE ENV IRONMENTAL EFFECT 

No change. 

Decon- Update f o r  Iod ine and t r l t l u m .  
tam l n a t l o n  
Factor 

Env Ironmental l y Inconsequentl al . 

l ALL Updates descr I p t l o n  o f  c l  eanl ng process. Environmental l y lnconsequentl a l  . 
A f 1 l t e r  del e ted f ran t h e  l lqu l d 
radwaste system. Rev l ses  descr I p t l  on 
o f  sh l el  d l  ng. Updates f l l t e r  handl 1 ng. 

3.5.1.3 3.5-5, -6 LALL 

3.5.1.4 3.5-6 Assump- 
tl ons 

3.5.2 

3.5.2.1 3.5-7 Noble 
Gases 

Treat- 
ment 
and 
Rel ease 
System 

3.5.2.3 3.5-9, 10 RAPS 
6 CAPS 

Head 
Seal s 

Updates paraneters appl l e d  t o  Low 
A c t l v l t y  Level L l q u l d  System. 

Env lrormental l y Inconsequentl a l  . 

Rev l ses assumptl ons used as t h e  bases Env Ironmental l y Inconsequent1 a l  . 
f o r  cal cul at lons. 

The 3 9 ~ r  and 41 r produ d by d l r e c t  The add l t l ona l  Argon f r a n  t h l s  source I s  
a c t l v a t l o n  o f  3'Ar and 'Ar I s  now negl l g i  b l  e and t h e  environmental Impact 
I n c l  uded I n  t h e  r a d l o a c t l v e  source terms I s  considered I n s l g n l f  Icant. 
used for design work. 

Deslgn has been changed so t h a t  8 5 ~  f r a n  The s l  t e  boundary beta s k l n  dose I s  
RAPS I s  no longer b o t t l e d  but  I s  pr6cessed Increased by approxlmately a f a c t o r  of 2, 
t h r u  CAPS and released t o  HLV. b u t  t h e g p t e n t l  al for accl dental exposure 

due t o  K storage and sh lpplng I s  
removed. h e  n e t  change I n  envlrormental 
e f f e c t s  I s  judged t o  be I n s l g n l f  lcant. 

Prev ious ly  a l l  leakages o f  cover gas o r  r e  The s l t e  boundary beta and gamma doses a r e  
cyc led cover gas were processed t h r u  CAPS increased; a s l  l g h t l y  adverse e f f e c t .  The 
Now most of t h e  cel l s conta l  n lng  components beta dose Increased by approxlmatel y 1.5, 
whlch coul d l eak cover gas vent t o  HLV. gamma dose by approximately 4. 

Process f low f o r  RAPS 8 CAPS updated. T r l  t- The s i t e  boundary beta and gamma doses a r e  
lum r m o v a l  u n l t  has been redeslgned I n  Increased; a sl  l g h t l y  adverse e f f e c t .  The 
CAPS. Ventl ng t o  atmosphere I ncorporated. beta dose l ncreased by approxlmatel y 1.5, 

gamma dose by approximately 4. 

The r e a c t a  cover gas leakage r a t e  
was reduced f r a  0.012 SCC per mlnute 
t o  0.0044 SCC per mlnute. 
The d l f f u s l o n  o f  T r l t l u m  through 
p l p l n g  w a l l s  l n t o  PHTS and aux l l  l a r y  
Na cel l s has been added t o  deslgn 
assumptions. Any s lgn i  f l can t  amount 
o f  T r i  t lum has been l n c l  uded I n  t h e  
cu r ren t  rad io1 ogical source terms. 

The s l t s  boundary beta and gamma doses 
a r e  decreased; a s l  l g h t l y  favorable 
envlronmental e f fec t .  
The add l t l ona l  r a d l o a c t l v l t y  con t r lbu ted  
by the  snal l mount  of T r i t i u m  d l f f u s l n g  
through p l p l n g  wal l s I s  l n s l g n l f  l can t  
compared t o  t h e  r a d l o a c t l v l t y  contained 
I n  t h e  cover gas which I s  assumed t o  leak 
l n t o  cel I s  a t  the  r a t e  of I cc/mln. The 
Impact I s  Judged I n s l g n l f  lcant.  
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3.5.2.5 3.5-12 Re1 ease Ven t l l a t l on  exhaust ra tes  a t  rad lo log lca l  
t h r u  3.5-14 Points release po ln ts  have been revised. Exanples 

are the release po ln t  I n  t he  SGB Inter-  
mediate Bay whlch Increased f ran  50,000 
scfm t o  54,500 scfm and the  exhaust po ln t  
on top o f  the  RCB whlch decreased from 
4 15,000 scfm t o  400,000 scfm. 

Vent l la t lon  exhaust temperature ranges 
a t  rad lo log lca l  release points have 
Increased. An exmp le  I s  a release 
po ln t  I n  t he  RSB t h a t  d l d  have a range 
of 650F t o  1200F and now ranges from 
550F t o  140oF. 

Higher exhaust ra tes  could po ten t ta l l y  
have more envfronmental lmpact due t o  
shorter hold-up o f  radlonuclldes. 
However, the  doses r e s u l t l n g  f ran  
p lan t  releases ranaln we1 l below 
guldel lne I lmlts. 

Thl s change I n  temperature range w l  l I 
have no Impact. Denslty var la t lons  whlch 
could release more a less rad loac t fve  
mater la l  are accounted f o r  I n  t h e  p r e  
cedlng changes I n  exhaust rates. 

The CAPS Reactor Servlce Bu l l d l ng  HbV No envlronmental Impact f o r  normal 
Exhaust has been del eted. CAPS- now re1 ease. Improved protection agal n s t  
exhausts through the RSB-exhaust w l th  release o f  above normal rad loac t l v f t y  
safely-re lated exhaust rad la t l on  monltors. from the p lan t  due t o  o f  f-normal con- 

d l t f ons  - a s l  l g h t l y  f a v a a b l e  ef fect .  

RAPS process components have been moved No envlrormental Impact f a  normal 
f ran  the  RSB t o  the  RCB. operatl  on. Improved protect1 on 

agalnst release o f  rad loac t l v l t y  from 
the p lan t  f o l  lowlng RAPS accldents - 
a s l  l g h t l y  favorable e f  f e d .  

Release po ln t  descr lpt lons have been Environmentally Inconsequential. 
fu r ther  updated t o  r e f l e c t  l a t e s t  
des 1 gn changes. 

3.5.2.6 3.5-14, -15 Assump- Rev 1 ses gaseous re1 ease data based on No environmental Impact for normal 
tl ons re located RAPS, updated burnup and release operatlon. Improved protection 

pol n t  data, and most recent meterol ogy . agalnst release of rad loac t I v l t y  f r un  
the p lan t  following RAPS accldents - 
a s l  l g h t l y  favorable ef fect .  

3.5.2.7 3.5-15, -16 Balance Turblne generator bu l l d l ng  v e n t l l a t l o n  Envlronmental l y  Inconsequential . 
of  PI ant exhaust locat lon  change f rom-elevat fon 

905'6" t o  878'OW, release r a t e  decrease 
from 17,500 cfm t o  8,000 cfm, exhaust 
flow ve loc l t y  Increase f ran  585 feet/mln. 
wl th a temperature range o f  85 t o  1200F 
t o  900 feet/mln. wl th a temperature range 
from 550F t o  1200F. 

PI ant  Service Bul I dlng vent1 I a t l on  exhaust Envlronmental l y  lnconsequentlal. 
loca t lon  changed from elevation 830'0" t o  831'2". 
Number of release po ln ts  decreased from 2 t o  1. 
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3.5.3 3.5-16, -17 Sol I d  Sol l d radwaste equl pment I s now Env l ronmental 1 y inconsequent1 al . 
(3.5.3.1 Radwaste I s  now l d e n t i f l e d  as including 
3.5.3.2) System a cement f l l l I ng s t a t l  on, a decant1 ng s ta t1  on, 

Equl p- a concentrated waste col l e c t l  on tank, a drumm lng 
ment s tat lon,  a f l l t e r  handl l ng  machl ne and a 

compactor. (See a l  so Tables 3.5-10 and 3.5-1 1 ) .  

Noncom- There w l l  l be a t o t a l  of 112 ( Ins tead  Env lronmental l y Inconsequent1 al . 
pac t l  bl e o f  202) 55 gal Ion  drums per year used t o  s t o r e  
Sol Ids t h e  low a c t l v l t y ,  non-compact1 b l  e sol Ids 
o f '  Rad- a f t e r  treatment a t  t h e  sol I d  radwaste system. 
waste Sys. 

Radlo- There a re  now 2 drums o f  waste metal l l c  Env I ronmental l y 1 nconsequent I a l  . 
act  l ve sodlum per year w l t h  an a c t l v l t y  level 
Sod 1 um o f  20 Cl/drum Instead o f  6 drums/year 

w l t h  an a c t l v l t y  level of 1.5 Ci/drum 
stored and/or processed on s l  te. 

Sod l um 
Bear l ng 
Sol Ids 

Act l v- 
I 'Y 

The d l  sposal of sodl um bearl  ng waste, Envl ronmental 1 y Inconsequentl at.  
whlch was n o t  prev lous ly  I d e n t i f  led, has 
been selected. No current1 y 1 lcensed o f  f - s l  t e  
disposal f a c l l l t y  w l l l  accept sodlum bear lng wastes, 
therefore, f o r  o f f - s l t e  dlsposal of these wastes, the  
sodlum w l l  l be removed. Where sodlum renoval I s  n o t  
p rac t l ca l ,  the  waste w l l l  be s tored on-sl te. 

lnd lv ldual  prlrnarv c o l d  t r a p  contained Env Ironmental l y Inconsequent1 a1 . 
a c t l y  l t y  of T r l t l u m  I creased f r a n  8.7 9 x 10 CI t o  1.85 x 10 CI, and a c t l v l t y  of 
f l s s l o n  and cor ros lon  produc s lncreased 

3 f f r a n  1 x 10 CI t o  1.41 x 10 CI. The contalned 
a c t l v l t y  w l l  l not  be rmoved  o r  released frcm the  
c o l d  traps. The EVST c g l d  t r a p  contalnyd a c t l v l t y  
lncreased f r a n  6.7 x 10 C1 t o  7.6 x 10 Cl. 
The T r l t l u m  a c t l v l t y  lncreased frcm 150 CI t o  100 CI. 
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- 

Table 3.5-20,-21 l ALL Sane of the assumptions t h a t  Table 3.5-1 Environmental l y  Inconsequent1 al . 
3.5-1 System had been based upon have changed: 

Table 3.5-22,-23 IALL 
3.5-2 System 

Table 3.5-24, -25 IALL 
3.5-3 System 

Table 3.5-33 
3.5-1 0 

Expected 
We1 ght, 
Vol ume 
and 
A d l v l t y  
of Sol I d  
Radwaste 

1) Intermediate a c t l v l t y  concentration 
f o r  the f l r s t  r l nse  computed assumlng 
10% ( Instead o f  40%) o f  p lated out  
a c t l v l t y  and 100$ of sodlum a c t l v l t y  
adherlng t o  t he  process components I s  
dissolved I n  100,000 ( Instead o f  37,000) 
gal lons o f  water per year. 

2 )  Processed components lnvol ve an average 
annual volume of 1,600 ( Instead o f  14,700) 
gal l ons. 

Sane of the assumptions t h a t  Table 3.5-2 Env Ironmental l y Inconsequentl el.  
had been based upon have changed: 

1) lod l  ne DF=I o4 Incl  uded. MonI t o r  I ng 
tank volume decreased f r a n  2,500 
gal l ons t o  2,400 gal l ons. 

2) lodlne DF=IO~ Included. 

Sane of the assumptlons t h a t  Table 3.5-3 Envlromental l y  lnconsequentlal. 
had been based upon have changed: 

Lpn A c t f v l t v  I lau ld  Waste AssumDtlons: 
4 1) lodlne DF=lO and T r l t l um DF=1 Included. 

1. L lqu ld  waste discharged t o  the  common p lant  
dlscharge header ( Instead o f  thg  cool ant water 
bl ondown stream). lodl  ne DF=lO and Tr l tl um 
DF=1 Incl uded. 

Val ues I n  tab1 e have been changed t o  Environmental l y Inconsequent1 al . 
r e f l e c t  current  deslgn. 

Total estimated volume of sol I d  r~dwas te  
generate9 decreased f ran  3,094 f t  / y r  t o  
2,365 f t  /yr. 

Total est  lmated ac t  l v  I t y  of sol 1 d4radwaste 
generate4 decreased f ran  6.6 x 10 Cl/yr. t o  
3.4 x 10 Cl /yr .  
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Table 3.5-34 
3.5-1 1 

Expected 
Sol I d  
Radwaste 
Shlp- 
ments 
Per Year 

Expected contal ners per year of sol l d l  f led Env I rormental l y Inconsequentl al . 
l l q u l d  radwaste decreased f ran  170 t o  136. 

Expected containers per year of f l l t e r s  and 
res lns  decreased f r q .  120 t o  34. Table 
expanded t o  Include other,:,sol l d l f  led I lqulds. - - 

Flgure 3.5-35 
3.5-1 

Baslc 
Flow 
Des 1 gn 

I n l e t s  o f  w l l e c t l n g  tanks now Include Env Ironmental l y Inconsequent1 al . 
f ll ters. 

Flgure 3.5-39 
3.5-5 

Env I ronmental l y Inconsequentl at. Bas l c 
Flow 
Des 1 gn 

Canpl e te l  y rev l sed l-o r e f l e c t  vendor 
design. 

No change. 

No change. 

Envlrormentally Inconsequentlal. Sod 1 um 
HY po- 
c h l o r l t e  
InJect lon 

Capabll l t y  of InJect lng sodlum hypo- 
chl  o r l t e  1 n t o  cool lng tower basln, 
on a cont I nuous or  l nterm 1 t t e n t  bas1 s. 

Delete I lm l t s  on d m  lneral  l zer  chm Ical  s. Env I romnental l y Inconsequent1 al . 
Sewage 
Dl sposal 

Chl o r lne  I lm l t s  se t  t o  meet NPDES permlt Envlronmental l y Inconsequentlal . 
I Imlts. 

F lgure 3.6-7 
3.6-1 

3.7 

3.7.1 3.7-1 

1 ncorporate changes as descr l bed I n  text .  Envlronmental l y Inconsequentl at. 

No change. 

San 1 t a r y  
Sewage 
System 

Addl tl on o f  pretreatment and extended Env Ironmental l y Inconsequent1 al . 
aerat ion o f  act  lvated s l  udge. Compares 
ef f I uent wncen t ra t l  ons t o  NPDES perm l t 
l l m l t s  (Table 3.7-1). 

Trash 
Dl sposal 

Specl f les o f f - s l t e  t rash dlsposal by Env 1 ronmental l y Inconsequent 1 a1 . 
l lcensed contractor. Updates ef  f I uents 
f run rout lne  Dlesel unl t tes t1  ng. 
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3.8.1.1 3.8-1, -2 Core Repl aced hanogeneous core arrangement w l t h  
Deslgn heterogeneous core arrangement resul  tl ng 

I n  reducl ng the  number of fuel assembl les  
f ran  198 t o  156, lncreaslng the  Pu enrich- 
ment f r an  18.7 t o  3 3  f l s s l l e  t o  33.2% 
to ta  I . 

Fl  gure 
3.8.1 3.8-10 

Fl  gure 
3.8.2 3.8-11 

Core 
Des 1 gn 

Reactor 

Fuel 

Deleted opt lon  t o  use natural uranl um 
as a l te rnate  materlal t o  depleted uranlum 
as feed materlal fo r  fuel  pel lets.  

Rev I sed re fue l  Ing scheme f ran .rep1 acl  ng 
approximatel y one-thl r d  annual l y t o  
batch rep1 acement of a1 1' the fuel  and 
lnner blanket assembl.les a t  two year 
Interval  s w 1 t h  mld-Interval rep1 acement 
of 6 Inner blankets w l th  f resh fuel 
assembl fes. 

Repl aced hanogeneous core arrangement 
w l th  heterogeneous core arrangement 
resul t l n g  I n  lncreaslng the  t o t a l  number 
of blanket assembl les  from 150 ( r a d f a l )  
t o  208 (82  lnner and 126 rad la l  1 .  

Decreases the  heavy metal canmltment 
(U or U + Pu) I n  t he  ax la l  blankets 
and core  from 5.4 MT t o  4.2 MT and 
f ran 6.5 MT t o  5.2 M, respect lvel  y. 
Env 1 rormental I y Inconsequentl al . 

Env I ronmental l y Inconsequent1 al . 

Average number of year I y sh f pments o f  
f resh fuel would there fore  become 
about 14. Envlrormental ly 
I nconsequentl al . 

Increases the  heavy metal (U) commitment 
from 16.4 MT t o  21.6 MT. Envlrormental l y  
1 nconsequent I at. 

Rev 1 sed dlmenslonal parameters o f  b l  anket Env lronmental l y Inconsequentl al . 
rods (outs lde dlaneter decreased f ran  0.520 
In. t o  0.506 In. and assembly weight 
1 ncreased ( f ran 525 I bs. t o  536 I bs. ) . 
Revised re fue l  lng  scheme f ran  annual Average number of year ly shl pments o f  
re fue l  lng  t o  batch refuel  lng  a t  two- fresh blanket assembl l es  w 1 l l therefore 
year In terva l  s. become 12. Envlrormentally 

Inconsequent 1 at . 
Rev lsed t o  show heterogeneous core l ayout. Env Ironmental l y Inconsequent1 al . 
Dlmenslons removed. Env 1 ronmental I y I nconsequentl al . 
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3.8.2.1 3.8-3, -4 Core Repl aced hanogeneous core arrangement Shl pplng schedule f o r  spent fuel  Increases 
Des I gn w l t h  heterogeneous core arrangement f ran 8 t o  12 shl pments per year t o  

and rev lsed re fue l  lng schane f ran annual an estlmated 14 shl pments per 
refuel  Ing t o  batch refuel  lng a t  two year year. Changed Judged t o  be sl l gh t l  y 
Interval  s r e s u l t i n g  I n  lncreaslng the  aver- adverse. 
age number of fuel assembl les dlscharged year ly 
from 66 t o  81, decreaslng the  fuel assembly burnup 
f ran  200,000 MJD/Ton average t o  80,000 MJD/Ton 
average, and the  peak burnup t o  110,000 
MJD/Ton, decreaslng the  average burnup 
I n  the  axla l  blankets f ran  4,000 WD/Ton 
t o  2,200 MJD/Ton, and reduclng the amount 
of bred f l s s l l e  Pu f ran  1 kg/assy. t o  0.3 
t o  0.4 kg/assy. 

Rev lsed we1 ght  and dlmenslons o f  spent fuel  Envl rormental l y Inconsequential. 
shlppl ng cask. 

Core 
Des I gn 

3.8.3.1 3.8-5 t h r u  Core 
3.8-7 Desl gn 

Replaced homogeneous core arrangement wl th Increases the  number of spent blanket 
heterogeneous core arrangement and revised assembly shipments f ran  3 t o  6-7 per year. 
refuel  lng schane f ran  annual t o  batch Change Judged t o  be s l  l gh t l  y adverse. 
resul t l n g  I n  lncreaslng the number of 
blanket assembl les  dl scharged f ran the 
pl ant per year f ran 25 t o  69, lncreasl ng 
the  burnup per assembly f ran 5,700 WD/Ton 
t o  8,000 MJD/Ton, lncreaslng the  average 
and peak heat generation f ran  1 kw average 
( r a d l a l )  t o  2.6 kw ( Inner)  and 1.6 kw ( r a d i a l )  
and f ran 7 kw peak ( rad la l  t o  19.7 kw ( Inner) 
and 12 kw ( r a d l a l ) .  

Repl acement of hanogeneous core arranganent Change Judged t o  be s l  l ght l  y favorabl e. 
w 1 t h  heterogeneous core arrangement resul t s  
I n  reduclng the  number of primary contro l  
assembl les f ran  15 t o  9 and I n  lncreaslng 
the number of secondary contro l  assembl les  
f ran  4 t o  6. 

I f  l l f e t lme  conslderatlons permlt, contro l  Change Judged t o  be s l  l gh t l  y favorable. 
rods caul d ranaln I n  the  reactor  f o r  two 
cycles, al so the  dr lve l  lne I l f e t lme  has 
been 1 ncreased f ran 10 t o  15 years. 
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R w  l sed conf lgurat lon o f  rad la l  sh ie ld  EnvI rormental l y  Inconsequent1 at. 
assembly from stacked hexagonal p la tes 
t o  c losely  packed rods I n  a hex duct and 
decreased assembly welght f r a n  750 t o  
360 Ibs. 

Because of the change t o  the heterogeneous Thl s g rea t l y  reduces the  number of shlp- 
core arrangement the I l f e t l m e  of the f l r s t  ments o f  l r rad la ted  sh le ld  assemblies. 
row o f  sh le ld  assembl les  has Increased Change Judged t o  be f avu-abl e. 
from 3 t o  10-to-15 years, p a r t  o f  the 
second row l l f e t l m e  has Increased f r a n  
6-to-12 t o  10-to-25 years, and t h e  t h l r d  
and four th rows a r e  not expected t o  requl r e  
replacement durlng p l a n t  I l fe t lme.  

Waste 
Handl lng 

P r l  mary 
Col d 
Trap 

Updated t o  agree w i th  Sectl on 3.5 Environmentally Inconsequential. 

The trl tl um l w e l  s were updated from 1.8 Material  w I  I I no t  be released so the 
x 104 Cl t o  1.85 x 105 CI and the  f l ss lon  changes a re  Judge t o  be envlron- 
products and corros l  on products l ncreased mental l y I nconsequentl a l  . 
from 1 x 103 Ci t o  1.41 x 105 CI. 

Cold tnaps a re  t o  be stored on s i t e  slnce 
no current ly  l icensed d l  sposal s l  t e  w l  1 l 
accept sodlum-bearlng wastes. 

No change. 

No change. 

Updated t o  descrlbe Forest Management EnvI rormental l y  Inconsequentl a1 . 
Updated t o  account f o r  ORNL fo res t  No change I n  envlmnmental e f f e c t s  due 
management a c t l v l t l e s  slnce 1976. t o  CREW. 

No change. 

No change. 

Updated t o  descr I be 'transm 1551 on l 1 ne 
conf lgu ra t lon  and acerage affected. 

Revlsed t o  do1 e te  detal I s o f  tower 
conf lgu ra t l  on. 

C l r c u l t  spaclngs have been Increased, 
requ l r lng  wldenlng o f  rlghts-of-way. 

EnvI ronmental l y  lnconsequentlal. 

Envl ronmental l y  Inconsequentl a l  . 
Envl ronmental l y I nconsequentl a l  . 
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4.1 4.1-1, -2 S l t e  
Prep. 
and 
PI ant  
Cons- 
t ruc -  
t l o n  

Clear ing 

4.1-3, -4 Quarry 

Concrete 
Batch 
PI ant  

Access 
Facl l lty 

4.1.1.6 4.1-7 t h r u  S l t e  
4.1-8b Extent 

4.1.1.8 4.1-11 t h r u  
12a 

Human 
Act 1 v- 
l t l e s  

De le t l on  o f  borrow area, Increase of Envl ronmental l y  Inconsequent1 a1 . 
s l  t e  temporary acreage t o  292 acres 
from 195 acres requ l red f o r  p l a n t  
construct ion, 37 acres 1 dent1 f l e d  1 nslde secur l ty  
ba r r i e r ,  quarry lncrease from 25 acres t o  
45 acres, provide crusher f ac l  l l t y  a t  
quarry (Table 4.1-1, F lgure  4.1-1). 

Cholce t o  use open burnlng dur lng s i t e  Change Judged t o  have a s l  l g h t  negat lve 
clearing. env 1 ronmental e f fec t .  

Batch p l a n t  desc r lp t l on  Environmental l y  Inconsequential 

Excavatl on depths Increased. Change Judged t o  be s l l g h t l y  favaable .  
El lmlnate cons lderat lon o f  borrow p i t .  Onsl te a v a l l a b l l l t y  o f  mater lal  w 1 1 1  
Described concrete batch plant.  reduce o f f  s l  t e  haul 1 ng 

requ l  renents. 

No change. 

Modlfy Barge Unloading F a c l l l t y .  Change Judged t o  be s l  l g h t l y  favaable .  
Redeslgn mlnlmlzes dredging. 

No change. 

No change. 

Update terrestrial ecological e f f e c t s  Change Judged t o  have s l  l g h t l y  negat lve 
of  s l t e  c l e a r l n g  and construction. env l romenta l  e f f e c t  due t o  Increased 
(Table 4.2-1 and Table 4.1-3) acreage. 

Include ORNL f o r e s t  management plan. No change t o  e s t l  mated envl  rormental 
e f f e c t s  due t o  CRBFIP. 

Updates Impacts on w l l d l l f e .  No change t o  estlmated envlrormental 
e f f e c t s  due t o  CRBFIP. 

Peak cons t ruc t l on  fo rce  est lmate Envl romnental l y I nconsequentl a l  . 
lncreased t o  5400. 

El lmlnates borrow area. Reduces 
const ruc t lon a c t l v l t l e s  near 
cemetery. 

Change Judged t o  be s l  l g h t l y  favaable ;  
borrow area was I n  v l c l n l t y  of  Hensley 
fan 1 l y cemetery. 

Provl  des sol l eros l  on and sedl ment Change Judged t o  be f a v a a b l e  I n  reduclng 
cont ro l  measures sol I erosion t o  Cl Inch Rlver 
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Water 
Use 

Construction water wnsumptlon estimates Envl ronmental l y  Inconsequentl a l  . 
have been -I ncreased f ran 40,000 gal Ions Addlt lonal water consumption st11 l I s  only 
per day t o  60,000. a very smal l f r a c t i o n  o f  the  aval l abl e 

Cl lnch Rlver flow. 

No change. 

Barge Relocation and redeslgn, w 1 l l reduce Change Judged t o  be s l  l g h t l y  favorable. 
Unload- dredgl ng. 
I ng 
Facl l l t y  

Runoff Prov'ldes descrl p t l o n  o f  runof f  treatment Change Judged t o  be favorabl e 
Treat- pond deslgn feature which- l l m l t s  suspended 
ment pond so l lds  discharge t o  Cl Inch Rlver t o  less 

than 50 mg/l. 

Table 4.2-9 Trans- 
4.2-1 m l  sslon 

Corr idor 

4.3 4.3-1 th ru  Re- 
4.3-3 sources 

Transmlsslon c o r r l  dor acreages and Envl ronmenta l ly Inconsequent1 a l  . 
af fected communl t y  p l a n t  coverage undated 

Transml sslon c o r r l  dor acreages and Envl ronmental l y  fnconsequentl a l  . 
af fected commun 1 t y  p l  ant  coverage undated 

Updated t o  account f a  revlsed af fected Net- ef f e d  o f  a l  l changes I s  Judged t o  be 
areas, and add1 t l o n  o f  quarry. envl romnental ly lnconsequentlal. 
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5.1 No change. 

5.1.1 No change. 

5.1 .1.1 5.1-3, -4 Cool lng  Updated t o  r e f  l ec t  e f f e c t s  o f  cool l ng Change demonstrates t h a t  l a t e s t  deslgn 
System system redesf gn. produces e f f e c t s  t h a t  a r e  enveloped by 

prev lous (approved) desl gns. 

5.1.1.2 5.1-5 "NO Updated p l  ume conf l gu ra t l ons  t o  r e f  I ec t  Change f a l l s  w i t h l n  e f f e c t s  t h a t  a r e  
FI ow" e f f e c t s  descrlbed I n  5.1.1.1. enveloped by prevlous approval s. 
PI umes 

5.1.2 5.1-6, -7 Thermal Rev 1 sed t o  I ncl  ude reference t o  NPDES NPDES requl  r m e n t s  e x e r t  posl t l v e  cont ro l  s 
Dl s- Permlt  requirements on e f f l u e n t  qua1 l t y .  
Charge 
Standards 

5.1.3.1 5.1-12 t h r u  Flsh 
Habl t a t  

No change. 

Dl scusses recent  s tud les  o f  f l sh  Env l ronmental l y Inconsequentl at. 
( s t r  l ped bass and sauger) behav l o r  
I n  t h e  Cl Inch Rlver. lnc l  udes habl ta ts ,  
m lg ra t l on  and spawn1 ng. 

No change. 

No change. 

No change. 

No change. 

No change. 

Con- Update condenser water desl gn f l ow rate.  Environmental l y lnconsequentlal . 
denser Also updates Cl inch River f low data. 
Ent ra l  nment 

5.1.6 No change. 

5.1.7 No change. 

5.1.8 No change. 

Tabl e 
5.1-13 5.1-51 Cool Ing Updated Cool i ng  System paraneters Env lronmental l y Inconsequential . 

Systems 

5.2 5.2-1 t h r u  Radlologlcal  Th ls  sec t l on  has been completely Change judged t o  be favorable. 
5.2-41 Impact rewrl t t e n  t o  Include Impacts on both 

man and organ1 sm other than man. The 
rev l sed  ca l  cul  a t l ons  resu l  t I n  reduced 
dose estlmates. 
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Deleted. Included I n  new Sectlon 5.2 

Ed1 tor1 a1 change t o  c l  a r l  f y  and exp l a1 n Environmental l y  Inconsequent1 a l  . 
t h a t  an ac ld  feed system I s  provided. 
I t s  use would adJust pH f a  w n t r o l  o f  
corroslon and scaling, and t o  assure t h a t  
the blondown I s  I n  compliance w l th  the 
t h e  D r a f t  NWES permlt I lmlts. 

5.4 5.4-1 E f fec ts  
o f  Chem- 
l ca l  6 
Bloc1 de 
Dl s- 
charges 

Def lned the  I l m l t s  o f  c h l a l n e  
concentrat1 on. 

Envl ronmental ly I nconsequentl a l  . 
Waste 
Water 
Dl sposal 

Adds d l  scusslon o f  changes t o  waste Envl ronmental l y  I nconsequentl a l  . 
water dlsposal system t h a t  have been 
prevl ousl y descr I bed. 

Coo I ant  
System 
Dl scharge 

Total volumedlscharged l n c r e a s e d s l l g h t l y  Environmentally lnconsequentlal. 
w i th  no changes I n  chemlcal wncentrat lons. 

5.4.1.2 5.4-5 th ru  
5.4-8 

Dl scharge 
PI ume 

Changed per cent d l f f e r e n t l a l  between Envl ronmental l y  Inconsequent1 a1 . 
anblent and b l  owdown concentratlons. 

. < 

Described bass response t o  chmlca l  Env I ronmental l y  I nconsequentl a1 . 
p l ume. 

S t r  1 ped 
Bass 

l d e n t l f  les e l  anents not  meeting d r lnk lng  Envl ronmental l y  Inconsequentlal. 
water standards a t  65 lsopl eth durlng perlods 
o f  extended no flow. 

Water 
Qua1 1 ty 

Inc l  uded conslderat lon o f  the  more Envl ronmental ly Inconsequentlal. 
s t r lngen t  o f  s t a t e  or federal requlrments. 
(Tables 5.4-1, 5.4-2 and 5.4-5). 

E f fec ts  
o f  810- 
c l d e  Dls- 
charges 

Includes dlscusslon o f  tr lhalanethanes Envl ronmental l y  Inconsequentlal. 
(THM1s) (Table 5.4-1 

Storm 
Water 

l nstead o f  be1 ng d l  r e d l y  d l  scharged The I ncorporat l  on of t h  1 s system 
t o  the  Cl Inch River v l a  catch basins, provides fu r ther  assurance t h a t  the 
storm water co l  lected by the roof and yard f lna l  e f f l u e n t  d l  scharged t o  the  
dralns I s  sent v i a  the storm dralnage r l v e r  v i a  the runo f f  treatment pond I s  
system t o  runof f  treatment ponds f o r  w l t h l n  appl l cab le  e f f l u e n t  standards. 
set t lanent  and f l l t e r l n g  p r l o r  t o  The ef f e d  I s Judged t o  be env I ron- 
discharge t o  the r l ve r .  mental ly favaab l  e. 

No change. 

No change. 
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5.5.1 5.5-1, -2 E f fec ts  
f ran San- 
l ta ry  
Wastes 

5.7 5.7-1 Other 
Operatl ng 
Ef f ects  

5.7-1 5.7-1 th ru  Fuel Cycle 
5.7-58 

5.7-2 5.7-68 th ru  Nolse 
5.7-73 Impacts. 

5.8.1 5.8-1 PI ant 
S l t e  

No change. 

Ed1 to r  1 al change t o  c l  ar 1 f y  tha t  a package Envlronnental l y lnconsequentl al . 
treatment pl ant w l l l be used dur 1 ng the  
construct lon per lod. A slow sand f i 1 t e r  
u n l t  w l l l  be I n s t a l l e d  following the  CRBRP 
construct lon perlod t o  form a p a r t  of the 
permanent p lant  fo r  the normal operat lon 
of the plant. 

Th l rd paragraph deleted slnce the des- Env Irormental l y Inconsequent1 al . 
c r l  p t l o n  o f  the treatment p lant  I s  glven 
I n  Sectlon 3.7. 

Treated ef f l uent d l  scharges w 1 l l be Envlrormentally Inconsequential. 
processed t o  meet the Dra f t  NPDES permlt 
I l m  I t s  Instead o f  "al l State and Federal 
dlscharge regu l  atlonsw. 

Dlscharges f run cool lng tower b l  owdown were Envlronnental l y  Inconsequential . 
revlsed t o  be consistent w i th  Table 3.3-4. 

Revlsed t o  update Dlesel u n l t  emlsslons Envlronnental l y Inconsequentl al . 
and add the  t h l  r d  Dlesel generator unl t. 
Emlsslons are lowered. 

No change. 

No change. 

Cmpl ete l  y rewrl  t t e n  and expanded t o  
dlscuss the  fuel fabrlcat lon, fuel re  
processing, waste management and 
transportation phases. For each phase, 
potent ia l  fac l  l l t l e s ,  ef f l uent types and 
quantl t les, rad lo log lca l  effects, safe- 
guards prov l s l  ons and f 1 nancl al cost 
estlmates were evaluated. 

Env Ironmental l y Inconsequentl al . 

Updated US Department of Housl ng and Urban Env Ironnental l y Inconsequentl al . 
Devel opnent external no1 se exposure 
categor I es. 

No change. 

Total acreage cunm l t t e d  updated. Env I ronnental l y Inconsequent1 al . 
Changes w 1 l l be prov lded I n  a fu tu re  
amendment. 
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5.8.2 5.8-2 Water Water wnsumptl on updated t o  r e f  l ec t  Env Irormental l y Inconsequentl al . 
Resources l a t e s t  estimates. 

5.8.3 5.8-2 th ru  Core Replaced hanogeneous core arrangement 
5.8-4 Desl gn wl th  heterogeneous core arrangement 

resul tl ng I n  reduclng the number of 
fuel enr 1 chment zones f ran 2 t o  1, 
lncreasl ng t h e  Pu enr lchment I n  the  
fuel fran 18.7-to-27.1 t o  33.2%. reduclng 
the number of fuel assembl les f ran 198 t o  
156. Thls change also Increases the  
number of b l  anket assembl les f ran 150 
( rad la l  ) t o  208 ( Inner and rad la l  ). 

Change decreases the heavy metal 
canmllments I n  the  fuel ( U  + Pu) 
f ran  6.5 MT t o  4.2 MT. reduces the  
s ta ln less steel cunmlhents I n  the  
fuel f ran 26.3 MT t o  20.7 MT. The 
heavy metal m m l l m e n t  I n  the  blanket 
went f ran  21.7 MT ( rad l  a1 6 ax1 al t o  
25.2 MT (Inner, rad la l  6 ax la l ) ,  and 
Increases the  s ta l  n l  ess steel commllment 
I n  the blankets f ran  17.3 MT t o  26.8 MT. 
Change judged t o  be env l romenta l l y  
1 nconsequent I al . 

PI ant 
S l te  

Revlsed Pu l so top lc  composltlon t o  be Env 1 rormental l y Inconsequent I al . 
slml l  ar t o  FFTF grade Instead of char- 
a c t e r l s t l c  o f  LWR discharge. 

Revlsed refuel  lng schme f ran annual Thls r e s u l t s  I n  lncreaslng the  to ta l  
t o  batch which resul t s  I n  lncreaslng the  heavy metal cunmllments based on a once 
t o t a l  number of fuel assembl les, requl red through fuel cycle: f ran 20 MT Pu t o  27 MT 
durlng p l  ant I l fe, f ran 2,300 t o  2,427; Pu, from 210 MT U t o  332 MT U and 
lncreaslng t h e  t o t a l  number of blanket f ran  410 MT s ta in less 
assembl les f ran  850 t o  2,106. steel t o  595 MT. I f  reprocess1 ng I s  

assumed, then the t o t a l  ne t  heavy metal 
cunmllment of uranium decreases f ran  17.7 
MT t o  14.2 MT and the  ne t  gain o f  bred 
plutonium lncreases f r a n  2.9 MT t o  3.2 MT. 
Change Judged t o  be s l  l g h t l y  adverse. 

No changes. 

Permanent pl ant acreage I s  Increased. Env 1 romenta l  l y Inconsequentl al . 
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6.0 No change. 

6.1 6.1-1 Pre-con- Changed t o  l nd l ca te  t h a t  progran was Env Ironmental l y Inconsequent1 al . 
s t ruc-  conducted. 
t l o n  
Monl tor1 ng Progran 

6.1.1.1 6.1-1 t h r u  Base- Canplet lon o f  basel lne aquat lc  monl tor lng  Environmental l y  Inconsequential. 
6.1-24 I l ne Mon- progran desc r l p t l on  ( r e s u l t s  o f  basel lne 

I t o r l n g  progran repor ted I n  Sect lon 2.7). 
Progr an 

6.1.1.2 6.1-25 t h r u  Pre-con- Prov Ides a summary descr l p t l o n  and con- Env Ironmental 1 y Inconsequent1 al  . 
6.1 -28e s t r  uc- c l  uslons o f  t he  pre-construction aquat ic  Change provldes data base f w  deter- 

t l o n  env I ronmental monl tor I ng. m I n a t i  on o f  env l ronmental e f f e c t s  dueu 
Aquatl c t o  const ruc t ion  as mon l twed  by the  

construct1 on env l ronmental monl t o r  1 ng 
progr an. 

*-) - 
N 

6.1.2 6.1-29 Ground- Updated t o  l ncorporate reference t o  Env l romenta l  l y Inconsequent1 al . 
o water t he  pre-construct1 on monitor 1 ng progran 
w ( 1976-1977). 
?= 
& 6.1.2.1 6.1-29, -29a Precon-  Provldes summary concl usions o f  t he  Env I ronmental l y Inconsequent1 al . 
W s t r  uc- pre-construct  l on groundwater qua1 l t y  Change provldes data base f o r  t he  

t l o n  monl t o r  I ng progran. const ruc t ion  monl tor l ng progran. 
Ground- 
water Qual l t y  

6.1 .3 6.1-30 th ru  Meteor- Updates meteor01 ogl cal descr l p t l  on t o  Environmental l y Inconsequent1 al . 
6.1-33 01 OgY Incorporate descr l ptlon, lnstrumentat lon Permanent metewol  oglcal  

and data a c q u l s l t l o n  system f o r  the  on- f a c l l  l t l e s  w l l  l be used dur lng  p l a n t  
s l  t e  permanent meteorol oglcal  monl t w l n g  cons t ruc t l on  and operation f o r  on-sl t e  
s ta t1  ons. metewolog lca l  analyses. 

Deletes descr l  p t l o n  o f  on-sl t e  temporary Envlrorunental 1 y Inconsequent1 at. 
meteorol oglcal  monl tor1 ng s ta t lon .  

6.1.4.1 6.1-35 t h r u  Geology 
6.1-37 

6.1.4.2 6.1-38, -39 Land Use 
a Demog- 
raph l c  
Surveys 

Prov Ides update of s l  t e  geology Invest- Env l romenta l  I y Inconsequent1 al . 
lga t l on  ( r e s u l t s  provlded I n  Sect lon 2.4). 

Dl scusses t h e  eval ua t l on  o f  demographlc Environmental l y Inconsequentlal . 
changes. The data a r e  presented 
I n  Sect lon 2.2. 
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6.1.4.3 6.1-39 thru Terres- Provldes update dlscusslon o f  baseline Envlronmental l y  Inconsequential . 
6.1-41 t r i a l  t e r res t r l a l  m n i t a l n g  progran. (Con- 

Eco 1 %l~ cluslons provlded I n  Section 2.7). 

6.1-42 Constr uc- Provides reference t o  on-site construction Environmental l y  Inconsequent1 a1 . 
t l o n  environmental m n l t a f n g  progran. 
Monl ta lng 

6.1.5 No change. 

6.1 3.1 6.1-42a thru Prewrr  Provides complete descrlptlon and resu l ts  Change I s  Judged t o  be s l  lgh t ly  favorable. 
6.1-43 s t r  uc- of p r ~ c o n s t r u d l o n  radlologlcal ( r l ve r  Provldes basls f a  Improved determlnatlon 

t l o n  water, groundwater, sediment) monl ta ing of radlologlcal disturbance as monltared 
Radlologlcal progran. durlng the construction radlologlcal 
Monl ta lng monl t a l n g  progran. 

No change. 

6.2.1.1 6.2-1 th ru  Gaseous 
6.2-2b Ef f lu -  

.o ents 
N 
UJ 
0 

w 
m 
I 
N 
P 

Updates plant gaseous e f f luent  monl ta lng 
locatlons (32 locatlons f ran 13 locatlons.) 
I - s tem generata bul ld lng 
9 - r e a c t a  containment bul l  dlngs 
2 - reactor servlce bul ld lng 
I - radwaste area 
I - plant servlce bul ld lng 
12 - turblne generatw bulldlngs 
6 - steam generata bu I l d l  ngs 

PSB Llquld ef f luents go t o  I lquld radwaste 
Llquld system f a  reprocess1 ng. 
Eff luents 

Change I s  Judged t o  be s l l gh t l y  favorable. 
System w 1 l 1 provide - continuous monltors a t  those locatlons 

whlch could conceivably undergo 
s ign l f l cant  Increase I n  detectable 
I eve1 s - perlodlc sampllng f a  areas as 
necessary. 

Envlromental l y  Inconsequential . 

6.2.1.2 6.2-3 th ru  Pre-op- Provldes current (atmospherlc, terrestrial , Environmental l y  Inconsequential . 
6.2-10 peratl  on- aquatic, groundwater) radlologlcal m n l t a i n g  

a1 Rad- prograns fo r  the preoperational and 
lologl- operatlonal phases. 
cal Monl ta lng 

6.2.2 No change. 

6.2.3 No change. 

6.2.4 No change. 

6.2.5 No change. 

6.3 6.3-1 Other Deletes monltw lng stat lons a t  TVA1s Env I romnental ly inconsequent1 a1 . 
Mon I tw- K i  ngstonls steam plant  and Bul l Run steam plant. 
Ing Prograns 
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7.1.1.1 7.1-2 Meteor- Meteorology data contal  ned I n  Sect lon 2.6 Envlronmental l y Inconsequential . 
01 0 9  provlded by Amendment IX a re  used I n  t h e  

computatl ons. 

7.1.1.2 7.1-2 t h r u  Method- Beta dose cal cul a t l ons  deleted. Env Irorunental l y Inconsequent1 al . 
7.1-6 01 ogy 

7.1.1.3 7.1-6 Sodlum F l  r e  Updates descrl p t l o n  o f  computer code Environmentally Inconsequential. 
Anal y s l  s capabl l l t l e s .  

7.1.2 

7.1.2.1 No change. 

7.1.2.2 7.1-7, -8 Steam The amount of  trl t l a t e d  water re1 eased The comblned e f f e c t  of  these changes I s  t o  
Dr um t o  the  envlrorment I s  353,000 Ibs. Instead Increase the  s l  t e  boundary whole body dose 

Q Val ve of  450,000 Ibs. f r a n  1.77 mren t o  5.50 mren; both are 
N (2.1)* environmental l y  Inconsequent1 al . 
CD 
P The trl t lum co cen t ra t l on  has Inc eased 

v 
f r a n  .25 x 10' CI/g t o  .62 x 10' Cl/g. 

Conden- The t r l t l u m  concentrat ion I n  t h e  Co densate The short-term downstream t r l t l u m  concen- 
sate Storage Tank I creased t o  .62 x lo-' C l /g  t r a t l o n  I n  he Cl Inch Rlver l nc  sed f r a n  
Stcr age f r a n  .25 x 10' Cl/g. 1.18 x lo-'' CI/g t o  2.89 x 10-F'Cl/g 
Tank a f t e r  t he  postulated leak; both are  
Leak environmental 1 y lnconsequentlal . 
(2.2) 

7.1.2.3 7.1-9 t h r u  RAPS Descr l bes cel l contal  nment prov l s l  ons. The envlrormental e f f e c t s  a r e  Judged t o  be 
7.1-14 RAPS components moved t o  RCB. The accl-  favorable. RAPS leakage I s  processed 

dent postu la t lons a re  adJusted t o  through the  RCB WAC. 
r e f  l ec t  t h  l s change. 

Radw aste 
System 
Fa1 l ures 
(3.1 ) 

The t r l t l u m  wncen t ra t l on  I n  the  The canblned e f f e c t  of  these changes I s  t o  
storage t nk water has lncreas d t o  reduce the postulated sp l  l l cleanup t lme 
.62 x lob C l /g  f r a n  .25 x 10d Cl/g. and 1 ncrease the who1 e body dose a t  t he  

s l t e  boungary t o  1.01 x 10 mren f r a n  
Storage tank cel l parameters have 9.4 x 10- mren, but both are  
changed suc9 as t h e  f 1 9  area Increase env Ironmental l y Inconsequent1 at. 
t o  1,000 f t  f r an  800 f t  and t h e  vol jlme 
1 ncrease t o  39,000 f t 3  f ran  30,000 f t  . 
Sump pump f low capacl ty Increased t o  
50 gpm f ran  10 gpm. 

*Refer t o  accl  dent number I n  Env lrormental Report. 
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ENV IRONMENTAL EFFECT 

Llquld 
Radw aste 
System 
Tank 
(3.2) 

RAPS 
Noble 
Gas Stor- 
age Vessel 
Rupture 
(3.3) 

Rupture 
of Equal - 
l z a t l o n  
L l ne 
(3.4) 

7.1.2.4 7.1-14 th ru  Sodlum 
7.1-20 F l  r e  

Accl dents 
(4.1) 

7.1.2.5 7.1-22 th ru  Fuel 
7.1-24 Fa l l ur es 

(5.1 

T r l  tl urn concentration I n  storage tank water 
has Increased due t o  change I n  In ter face 
d l f  f uslon coe f lc lents. Concentration I s  
now .62 x Id Cl/g I n  I G S .  

Spl l l cleanup t lme I s  reduced t o  6.7 hours 
by uslng hlgher capaclty sump pumps. 

Accl dent redef l ned due t o  re1 ocat l  on o f ,  
RAPS canponents. 

Deleted. Noble Gas Storage Vessel Rupture 
replaces Equal l za t lon  L ine Rupture as 
envel oplng postul ated accldent for  the RCB. 

Analyses revlsed t o  update amputations. 

The current p lant  deslgn has a hlgher purge 
r a t e  of the. cover gas whlch has reduced the 
aval I abl e Xenon and Krypton a c t l v l t y  t o  
56,600 CI f ran  65,816 CI. 

The m b l n e d  e f f e c t  of these changes I s  
t o  Increase the s l t e  boundary who1 e body 
dose. f r a n - p l  s postul ated-3ccl dent t o  
2.13 x 10 f ran 5.0 x 10 mren; both are 
env Ironmental 1 y Inconsequentl al . 

The envlromnental e f f e c t s  a re  Judged t o  be 
favorable. 

For Accldent 4.1, the resul t a  t whole body 
dose lncreqses f r m  1.4 x lo-' rens t o  
2.37 x 10- . For Accldent 4.2 thepwhole 
body dose dec~eases f ran  1.5 x 10 
t o  8.75 x 10- rens. 
Both are env l romnental l y Inconsequentl al . 
The net  e f f e c t  of the changes I s  t o  
reduce the st t e  byndary whole body 
dos2 t o  8.4 x 10- mren f ran  3.4 x 
10- mran; both are envlromental l y 
Inconsequentl al . 
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Steam A rev I sed DBL f o r  the  steam generator The ne t  e f f e c t  of t he  changes I s  t o  
Generator r e s u l t s  I n  465 I bs. of sodium mlx lng w i t h  increase the  s i t e  boundary whole ody dose 
Tube w l t h w a t e r  I n s t e a d o f 3 3 7  I b s . o f  sodlun. t o B . 1 x l 0 ~ ~ m r e n f r a n 2 . 1 x l O ~ ~ m r m :  
Rupture The t r l t l  m concent ra t ion  I n  SGS I s  now both are  l n s l g n l f  lcant. 
(5.2) .62 x lo-' C i /g  and I n  t h e  IHTS I s  

.13 x c i / g .  

Deleted t h e  centr  1 f ugal separator f ran  Th is  change i s  judged t o  be adverse, 
t he  Sod1 um-Water Reactor Pressure Rel l e f  s l  nce t h  1 s w u l  d potent1 al l y  
Subsystem (9RPRS). r e s u l t  I n  t h e  release of more sodlum- 

water reac t i on  p a r t i c u l  ates l n t o  t h e  
atmosphere. 

The dura t ion  o f  t he  SWRPR vent ing  t o  t h e  No change t o  est lmated envirormental 
atmosphere was Increased f ran 15 t o  28 e f fec ts .  
seconds as a resu l  t of an updated TRANSWRAP 
code ana lys ts  o f  t h l s  event. Th ls  more 
detal  1 ed anal y s l  s t r acks  t h e  primary sodl um 
whlch mlght leak l n t o  t h e  Intermediate sodlum. 
I t  considers t h e  length o f  p l p i n g  between t h e  
IHX and t h e  superheater I n l e t ,  and t h e  reduced 
sodlum f low dur lng  blowdown and p r e d l c t s  t h a t  no 
pr lmary sod1 um w 1 l l reach the  superheater dur I ng 
t h l s  event f o r  subsequent re1 ease t o  t h e  atmosphere. 
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7.1.2.6 7.1-26 t h r u  Spent 
7.1-31 Fuel 

Cl addl ng 
Fal l ure  
I n  t he  
EVTM 
(6.1) 

Spent 
Fuel 
Cl addl ng 
Fa1 l ure  
I n  t he  EVTM 
(6.2) 

Acc l dent- 
a l l y  
Open1 ng 
a Floor 
Val ve 
(6.3) 

7.1.2.7 7.1-32 Spent 
Fuel 
Cask 
Drop 
(7.1) 

Earl l e s t  scheduled t ime f o r  fuel  assembly The canblned e f f e c t  of the changes I s  t o  
handl l ng  I s  l ncreased t o  8 days f ran 87 Increase the  s t e  boundary whole 3 d y  dose 
hours. f ran  1.5 x lo-' mren t o  2.13 x 10 mren; 

both are env lrormental l y Inwnsequentl al . 
Rev l sed OR IGEN Isotope I l brary was used 
t o  generate f l ss l  on product I nventor I es. 

The same changes t h a t  appl led t o  Accldent The net  r e s u l t  of the changes I s  t o  
6.1 apply here. Increase the  s l  t e  boundary who1 e body 

dose f o r  t h  l s postul ated accl  dent f ran 
1.5 mren t o  2.1 m r m ,  both are  env l ron- 

mental l y lnconsequentl al . 

Rev lsed ORIGEN l sotope I I brary was used The m b l n e d  e f f e c t  of the changes t o  
t o  generate f l s s l o n  product lnventor les  Increase the  s l  t e  boundary whole body 
Revlslons were based on newer ca lcu la t lona l  dose t o  1.08 mren f r a n  .07 mren; both 
schemes. are env Ironmental l y Inconsequentl al . 

Isotope l nventor l es  were rev lsed us1 ng 
updated ORIGEN I Ibrar les.  The ORIGEN 
changes were due t o  rev l s l ons  I n  t he  
I l brary cal cul at1 onal schmes. 

The comb1 ned e f f e c t  of the  changes I s  t o  
decrease the4sl t e  boundary who1 e -pdy  dose 
t o  2.8 x 10 mren f ran  9.3 x 10 mren; 
both are env Ironmental l y lnconsequentl al . 

The fuel  has undergone an 80 day w o l  lng  
per I od l nstead o f  100 days. The l oadl ng 
I s  changed t o  6 fuel  assembl les  and 3 
b l  anket assembl l es  f ran  5 and 4, respect lvel  y. 
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ER 
SECT I ON REV ISED l TEM 

7.1.2.8 7.1-33 th ru  Prlmary 
7.1-43 Sod 1 um 

Dral n 
Tank 
Fa1 l ure 
(8.1 

Pr lmary 
Cool ant 
Sod 1 um 
Spl l I 
(8.2) 

Ex-Con- 
t a  1 nment 
Pr lmary 
Cool ant 
Sod I um 
Spil I 
(8.3) 

Ex-Ves- 
sel Stor- 
age Tank 
Cool ant 
Rupture 
(8.4) 

Large 
Steam 
Llne 
Break 
(8.5) 

DESCRIPTION OF CHANGE ENV IRONMNTAL EFFECT 

Primary sod1 um Isotope Inventory has The combined e f f e c t  of the changes I s  t o  
changed due t o  rev ls lons  I n  the  ORIGEN reduce the s l  t boundary whole y d y  dose 
l I brary cal cul at lonal  schemes. f ran 9.7 x 16' ren t o  8.4 x 10- ren; 

both are env I ronmental I y Inconsequent1 al . 
Cel 1 102A dimensions have changed. 

Fo5 example, the cel l yo1 ume I s  45,000 f t .  
and was 68.000 f t .  . 
The potent1 al sod1 um spi l I vol ume has Increased 
t o  35,000 gal l ons f ran  32,000 gal l ons. 

The postul ated sod1 um spl l I has been The amblned e f fec t  of the changes I s  t o  
reduced t o  135,000 Ibs. f ran 193,000. Increase the s t e  boundary whole -9dy dose 
I t  was conservatlvel y assumed t h a t  the f r o .  8.3 x lo-' rm. t o  1.25 x 10 rm; 
aerosol leaked t o  t he  RCB was vented 'both are env Ironmental I y Inconsequent1 al . 
d l  r e c t l  y t o  the  envlronment. Previously 
a leak r a t e  of .1 vol$/day a t  10 pslg. was 
assumed as the  leak rate. 

The postulated spl l l has been reduced The net  e f f e c t  of the changes I s  t o  reduce 
f ran  90,000 gal. t o  45,000 gal. of sod1 um. the s l  te-pundary who1 e boi3 dose f ran 
Thls I s  the  r e s u l t  of a fa1 l ure of one of 1.3 x 10 ren t o  4.2 x 10 rm; both are 
two storage vessel s I n  the  cel l rather env Ironmental l y Inconsequent1 al . 
two. 

The leak r a t e  of aerosol was based on the  cel l 
deslgn leak r a t e  of .6 vol$/day a t  3.9 pslg. 
rather than 100 vol$/day a t  10 ps lg  which was 
prev lous l y used. 

Aerosol leakage t o  the  RSB fran the cel l The net  e f f e c t  I s  t o  I ncrease the s l  te-4 
was cal cul ated based on a cel l desl gn boundary whole body dose f ran  2.1 x 10 
leak r a t e  of .36 vol$/day a t  12 pslg. m r m  t o  4.3 x 10- m r m ;  both are 
ra ther  than 100 vol$/day a t  10 psig. environmental l y Inconsequent1 al . 
Thls approach w 1 l l re1 ease less aerosol 
I n t o  the  envlronment. Cel l dlmenslons 
were updated. 

The SGS t r l t l u m  conc n t r a t l o n  has ln- The combined e f fec t  I s  t o  Increase the 
c r e a ~ g d  t o  .62 x lo-' Cl/g f ran  .25 s l  t e  boundary who1 e body dose t o  4.7 m r m  
x 10 Cl/g. Thls I s  the  r e s u l t  of f ran 1.9 m r m ;  both are env lrormental l y 
changes I n  d l f f us lon  coef f i c l en ts  across lnconsequentl a1 . 
system ln te r f  ace boundar 1 es. 

The newer deslgn basts r e s u l t s  I n  312,000 Ibs. 
of water belng re1 eased f ran  the PRV Instead 
o f  479,000 Ibs. The power re1 l e f  vent period 
has been increased f ran 1.5 t o  5.7 hours. 
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DESCR IPTlON OF CHANGE ENV IRONMNTAL EFFECT 

7.1.3 No change. 

7.2.1 7.2-1 Hydrogen The to ta l  mount  of hydrogen gas stored has Environmental l y Inconsequentl a1 . 
Gas not  changed; however, the volume has been 
Storage res ta ted I n  terms o f  standard vol ume (28,000 

SCF) ra ther  than b o t t  1 ed s twage  capacl ty. 

7.2.2 7.2-5a, -5b 011 and Systems/Bul I dlngs Involved' w l t h  the l ncorporat l  on o f  these features I n  s ta t1  on 
Hazard- storage, t ransfer ,  or l oadl nglunl oadl ng desl gn prov l des fu r the r  protect1 on agal n s t  
ous o f  any 01 l or hazardous mater la l  are spl l l of o l  l and hazardous mater 1 a1 
Mater l al prov l ded w l t h  secondary w n t a l  nment reach 1 ng the  local env l r o n e n t .  
S p l l l s  systems capable of w n t a l  n l  ng the  Env I ronmental l y lnconsequentl al . 

largest  source of an 01 1 or hazardous 
mater I al spl l l w 1 thout  any adverse 
env I ronmental Impact. 
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DESCRIPTION OF CHANGE ENV IRONMNTAL EFFECT 

8.0 No change. 

8.1 8.1-1 t h r u  Soclc- Cmpl  e t e  assessment of soclo-econm l c  Thl s change I s  judged t o  be s l  l g h t l  y 
8.2 8.3-22 econm I c paraneters o f  CRBRP p l  an t  c o n s t r u c t l o n  favorable. I t  prov ldes c u r r e n t  data 
8.3 and opera t lon  I s  provlded. The assess- base f o r  eval u a t i o n  o f  soc io-econmlc 

ment i s  based on cur ren t  c o n s t r u c t i o n  assessment. 
manpower requ l  ranents, 1980 census and 1981 
community se rv lce  and l nf r e s t r u c t u r e  data. 
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9.1 9.1-1 Al te r -  Thls sec t ion  has been rev lsed  t o  r e f -  Env 1 ronmental l y Inconsequent I al . 
n a t l  ve erence the supplement t o  t h e  LMFBR Progrm 
Approaches F l  nal Env 1 ronmental Statement (PFES). 

9.2 To Be Prov I ded Al te r -  Thls  sec t ion  w i l l  be addressed I n  t h e  Env 1 rormental l y lnconsequentl al . 
n a t l v e  suppl anent t o  t h e  LMFBR Progran Flnal 
S l tes  d Envl romenta l  Statement (FES). 
PI an t  
Arrangements For d l  scusslon o f  Hook-on arrangements 

r e f e r  t o  response t o  Quest ion 320.1R 
and 320.2R. 

Further dlscusslon o f  candfdate s l t e s  w l l  l 
be provided I n  t h e  near future. 

Sect lon 9.2.5.3.4 w l l  l be updated t o  r e f l e c t  
response t o  Questlon 230.5R. 
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DESCRIPTION OF CHANGE ENV IRONMNTAL EFFECT 

10 10.0-1 PI ant Deslgn Rev lsed t o  establ ish posl t l o n  t h a t  the Env Ironmental l y Inconsequent1 al . 
At ternat lves the  re1 a t l v e  ef fect lveness rank l  ngs of the 

var lous deslgn a l  ternat lves have not changed 
over the past f lve years, and t h a t  a compre- 
henslve update of a l l  the a l  te rna t l ves  I s  not  
requlred. The descr lp t lons o f  the chosen 
a l  te rna t l ves  were updated t o  be w n s l  s tent  w l t h  
the r e s t  of the ER. 

Cool Ing 
System 

l ntake 
System 

Updated descrl p t l o n  o f  the mechanical d r a f t  Env lronmental l y Inconsequentl al . 
wet w o l  ing tower i n  a I Inear arrangement. 

Deleted d l  scusslon o f  re1 a t l v e  merl t s  o f  Env Ironmental l y Inconsequentl al . 
c l r c u l a r  versus I lnear cel l array slnce 
the I lnear arrangement has been selected. 

Rev lsed dlscusslon of en t ra l  nment e f f e c t s  Env lronmental l y  Inconsequent1 al . 
t o  lnd lcate t h a t  studles a re  now complete 
and t h e  ef f acts  are acceptabl e. 

Updated t o  r e f  I ec t  m p l  e t l o n  of basel Ine Envlronmental l y  Inconsequentlal. 
surveys. Gane f lsh specles present went 
f ran  2 t o  3. 

Deleted reference t o  basel lne surveys belng 
I n  progress. Rev lsed t o  lnc l  ude r e s u l t s  o f  
completed studles. 

10.3 10.3-1, -2 Dlscharge Rev lsed t o  update Cl inch Rlver paraneters Env Ironmental l y  Inconsequent1 al . 
System and speclfy requ l rment  f o r  dlscharges t o  

comply wlth NPDES Permlt I lmltat lons. 

Increase p l  pe d l  m e t e r  f ran  12 t o  20 EnvIronmentaI I y Inconsequential . 
Inch d l  aneter. 

10.4 10.4-1 Waste water Revlsed throughout t o  change system Envlronmental l y Inconsequentl al . 
th ru  10.4-1 8 Treatment deslgnatlon f ran  Chmlcal Waste Treatment 

System t o  Waste Water Treatment. Updated t h e  dls- 
cuss 1 on o f  waste s t r  ems, the descr 1 p t  l on o f  
the  process, the  a l  ternat lves and t h e  bases 
fo r  sel e c t l  ng the chosen system. 

Bloclde 
System 

10.6 10.6-1 t h r u  Sanltary 
10.6-1 0a Waste 

System 

Rev lsed dlscusslon o f  bl owdown f low control  Envlronmental l y  Inconsequentl al . 
t o  assure control  of hlgh chl a l n e  concen- 
t r a t l  on. Updated f l ow rates. 

Revised t o  Include discussion of an Environmental l y Inconsequential . 
extended aera t l  on/chl or 1 na t l  on system 
t h a t  I s  the  current  chosen al ternat lve.  
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10.7 10.7-la L l q u l d  l ncorporated reference t o  Sect l  on 3.5 Env 1 romnental l y Inconsequent1 a l  . 
Radwaste 

- 4 System Update component desl gnat lons and system Env Ironmental l y Inconsequentl at.  
deta l  l s. 

10.8 10.8-1 Gaseous Incorporated System 6, patterned a f t e r  the Change Judged t o  have a s l  l g h t l y  
t h r u  Radwaste FFTF system, as the  chosen system. negatl  ve env 1 ronmental e f fec t .  
10.8-12a System E d l t o r l  al changes t o  assure proper 

desfgnatlon o f  System 4 as t h e  llorlglnal l y  
sel ectedt1 system. 

Transmlsslon No change. 
Facl l  l t l e s  

Other Rev lsed t o  prov lde f o r  th ree  dlesel 
System generator unl ts .  

Env 1 ronmental l y Inwnsequentl  al . 



ER 
SECT ION REV l SED l TEM 

CRBRP ENV IRONMENTAL REPORT REV IEW PAGE 34 

DESCRIPTION OF CHANGE ENV IRONMNTAL EFFECT 

1 1  No change. No change. 
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DESCRIPTION OF CHANGE MV IRCNMNTAL EFFECT 

12 12.0-1 t h r u  Permits Prov 1 des rev 1 sed I 1 s t  1 ng o f  Non-NRC No changes I n  es t  lmated env 1 rormental 
12.0-7 perm Its,  purpose, leg1 sl  at lon, and e f f e c t s  due t o  t h l  s tabu1 at lon.  

regul a t l o n  enact1 ng perml t  approval a 
n o t l f  l c a i l o  . 



ER 
SECTION REV ISED ITEM 

CRBRP ENV IRONtENTAL REPORT REV IEW PAGE 36 

DESCRIPTION OF CHANGE ENV IRONNNTAL EFFECT 

13 13.0-3 t h r u  Refer -  Update t o  I nc l  ude appropr 1 a t e  r e f e r e n c e s .  No env I ronmental e f f e c t s .  
13.0-50 ences 
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14 14.1-2 t h r u  
(Appen- 14.1-81 
d l x  t o  
Sect 1 on 
2.5) 

14 14.3-3 
( Appen- 
d l x  t o  
Sectlon 2.7) 

14 14.4-1 
( Appen- 
d l x  t o  
Sect 1 ons 
5.2 and 5.3) 

14 14.6-3 
(Appen- 
d l x  t o  
Sectlon 10.3) 

Appendlx C-1 t h r u  
C c-7 1 

CI ean Incorporates 1977 anendment t o  the  State The change I s  Judged t o  be s l  l g h t l y  
Water of Tennessee Water Qua1 l t y  C r l  t e r l  a f avcrable. It provides c r l  t e r l a  f o r  
Act of  Incorporates t h e  1977 c lean water act  CRBRP deslgn f o r  reduct lon  of  Impact on 
1977 anendments t o  t he  Federal Water Pol l u t l o n  t h e  envlrorment. 

Control Act. 

Sauger Prov Ides update l nformatl on on spawn1 ng No env I r o n e n t a l  e f fec ts .  
of  sauger. 

Dose Deleted. Incorporated I n t o  rev lsed 
Ca lcu la t lon  Sectlon 5.2 
Model s 

Cool Ing  
Tower 

Updates cool l ng  tower blowdown r a t e  
provldes cur rent  deslgn b l  owdown 
temperature val ues. 

S o c l ~ E c o -  Reports t h e  r e s u l t s  o f  a qua1 l t a t l v e  
nanlc assessment of  the  soclo-econan l c  

e f f e c t s  o f  CRBRP construction and 
operat lon assum lng lnmover mlgra t lon  
r a t e s  o f  26% and 40%. The e f f e c t s  o f  
t he  1981 assessment are  compared t o  
those estimated I n  1976. 

l n d l c a t a  Difference (1980-1976) 
f o r  26% fo r  40% 

Popul at1 on 800 1 840 

Hous l ng 456 92 4 

Educatl on 
Students 97 
C1 assroans 1 

Heal th Care 
Hosp. Beds -2 
Drs.&Dentl s t s  - 

Env I r o n e n t a l  1 y Inconsequent1 al . 

The Increase I n  cool lng  tower blowdown 
I s  Judged t o  be l n s l g n l f l c a n t  compared 
t o  t he  Cl Inch Rlver f low rate. 

Env I r o n e n t a l  l y 1 nconsequent 1 al 

Houslng demand f o r  40% l n w e r  case 
may create tl ght  housl ng market 

Envl ronmental 1 y Inconsequent1 al 
Env l rormental l y Inconsequentl a1 

Env Irormental l y  Inconsequentl al 
Env Ironmental l y Inconsequentl a1 
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P u b l l c S a f e t y  D a t a n o t  comparable t 1 

Water Supply 53 161 (1O3gpd) 

Waste Dl sposa l 
L lqu ldWas tes  60 184 (103gpd) 
Sol i d  Wastes 31 74 (1O2#/d1 

Commuter Traf  f i c  B t o  C t o  Level of  
C D o f  Ser- 

vice 
Level o f  se rv l ce  on SR 
95 between 1-40 and Bear 
Creek Rd. cou ld  be Level 
E du r l ng  peak commuter 
t imes 

Expendl t u r e s  Changes d l  scussed e l  se- 
and Revenues where I n  ER 

Change Judged t o  be only s l  l g h t l y  
adverse. E f f e c t s  a r e  mitigated by 
possl  b l  e use of  staggered s h i f t s ,  
r ecen t  I n t e r s e c t l  on Improvements, etc.  

Env Ironmental l y Inconsequentl a l  



AMENDMENT X V  
JULY 1982 

Describe any changes in  s t a t i o n  design t h a t  would r e s u l t  in  a  

change in  the  water q u a l i t y  of t h e  s t a t i o n  blowdown or s t a t i o n s  

water use, or in  water in take  or discharge s t r u c t u r e s .  

RESPONSE 

The only s i g n i f i c a n t  change in  s t a t i o n  design has been t h e  

redesign of t h e  Waste Water Disposal System. 

Previously,  s t a t i o n  wastes were handled a s  fol lows:  

1. Floor and equipment drainage wastes were t r e a t e d  and 

discharged t o  t h e  Cooling Tower Basin. 

I 2 .  Process water wastes (p r imar i ly  ion exchange regenerat ion 
wastes) were t r e a t e d ,  in t eg ra ted  with Cooling Tower Basin 

Blowdown and discharged t o  t h e  r i v e r .  

Present ly,  t h e  design provides f o r  pretreatment of segregated 

waste streams a s  follows: 

1. Floor and equipment drainage is processed by an oi l /water  

separa tor  

2 .  Process water wastes a r e  neu t ra l i zed  

3 .  C l a r i f i e r  blowdowns and f i l t e r  backwashes a r e  routed t o  

sludge lagoons. 

These waste streams a r e  routed t o  t h e  equa l i za t ion  bas ins  f o r  
equal i z a t i o n  of chemical c h a r a c t e r i s t i c s  and temperature. 



AMENDMENT X V  
JULY 1982 

Following equalizat ion,  p lant  wastes a r e  processed by the Waste 
Water Disposal System t o  meet the following NPDES Permit 
e f f l uen t  l i m i t s ;  

O i l  and Grease: 15 mg/l da i ly  average, 20  mg/l da i ly  max., 
Total Suspended Sol ids :  30 mg/l da i ly  average, 1 0 0  mg/l 
da i ly  max., PH: Sha l l  not be l e s s  than 6.0 nor greater  than 
9.0 , and there  s h a l l  be no discharge of f l oa t i ng  so l i d s  or 
v i s i b l e  foam i n  other than t r ace  amounts. 

Thereafter,  the  p lant  wastes a r e  e i t he r  blended w i t h  Cooling 
Tower Basin blowdown for  discharge t o  the  r i ve r ,  or recycled t o  
the  Cooling Tower Basins a s  makeup t o  t he  Circulat ing Water 
System. While t h i s  change t o  s t a t i o n  design w i l l  r e su l t  i n  a  
s i gn i f i can t  improvement t o  the  water qua l i t y  of the individual  
waste streams, the  impact on s t a t i o n  blowdown w i l l  be minimal 
s ince these wastes streams combine w i t h  the cooling tower 
blowdown which has a  very large  flow ra te .  

S ta t ion  water use, and consequently discharge t o  the  r i ve r ,  has 

increased by approximately 5% due t o  refinement i n  design 
numbers resu l t ing  from design development. T h i s  increase has 

not impacted the  design of water in take  or discharge s t ruc tu res .  



AMENDMENT X V  
JLlLY 1982 

I d e n t i f y  and make a v a i l a b l e  f o r  s t a f f  i n s p e c t i o n  

d u r i n g  t h e  s i t e  v i s i t  any new o r  updated  

i n f o r m a t i o n  p e r t a i n i n g  t o  wa te r  q u a l i t y ,  water  

use ,  a q u a t i c ,  b i o l o g y ,  o r  t e r r e s t r i a l  r e s o u r c e s  

i n  t h e  v i c i n i t y  of t h e  s i t e  p u b l i s h e d  o r  

g e n e r a l l y  a v a i l a b l e  s i n c e  submiss ion  of t h e  ER. 

Sources  of t h i s  i n f o r m a t i o n  s h o u l d  i n c l u d e ,  b u t  

n o t  l i m i t e d  t o ,  DOE, ORNL, TVA, U n i v e r s i t y  of 

Tennessee  a t  Knoxvi l l e ,  S t a t e  of Tennessee,  U .  S. 

Department of t h e  I n t e r i o r ,  l o c a l  governments,  

o r  r e g i o n a l  p l a n n i n g  groups.  

RESPONSE 

An e v a l u a t i o n  of t h e  c u r r e n t  a q u a t i c  and t e r r e s t r i a l  e c o l o g i c a l  

s t a t u s  of t h e  C l i n c h  River  s i t e  was t r a n s m i t t e d  t o  t h e  NRC on 

October  1 6 ,  1981,  a s  p a r t  of Amendment I X  t o  t h e  Environmental  

Report .  T h i s  e v a l u a t i o n  i n c l u d e d  d a t a  from r e c e n t  g e n e r a l l y  

a v a i l a b l e  e c o l o g i c a l  s t u d i e s  made by such o r g a n i z a t i o n s  a s  ORNL, 

t h e  Tennessee  Techno log ica l  U n i v e r s i t y ,  TVA and s i m i l a r  

o r g a n i z a t i o n s .  A b i b l i o g r a p h y  of t h e  s o u r c e s  c i t e d  i n  s u p p o r t  

of t h a t  e v a l u a t i o n  was p rov ided  i n  r e v i s e d  S e c t i o n  1 3  of t h e  ER. 

New s o u r c e s  added a s  p a r t  of t h e  r e v i s i o n  were i d e n t i f i e d  i n  t h e  

marg ins  of t h e  replacement  pages.  These added s t u d i e s  

c o n s t i t u t e  t h e  p r i n c i p a l  s o u r c e s  of new and updated  i n f o r m a t i o n  

p e r t a i n i n g  t o  t h e  a q u a t i c ,  b i o l o g i c a l  o r  t e r r e s t r i a l  r e s o u r c e s  

i n  t h e  v i c i n i t y  of t h e  s i t e .  

T h i s  and o t h e r  m a t e r i a l  a s  w e l l  a s  s t a f f  e x p e r t i s e  i n  t h e  a r e a s  

of i n t e r e s t  were made a v a i l a b l e  d u r i n g  t h e  NRC s i t e  v i s i t  on 

October  27 ,  1981. 



I d e n t i f y  and d e s c r i b e  any p o s t  1976 d i f f e r e n c e s  

i n  use  of t h e  C l i n c h  River  by o t h e r s .  P rov ide  

c u r r e n t  p l a n s  of TVA f o r  r e g u l a t i o n  of f low i n  

t h e  C l i n c h  ~ i v e r  n o t i n g  e s p e c i a l l y  any p l a n s  f o r  

maintenance  of a  minimum f low p a s t  t h e  s i te .  

RESPONSE 

Environmental  Repor t  T a b l e s  2.2-15 and 8.1-16 (Amendment X )  

p r o v i d e  r e c e n t  i n d u s t r i a l  and m u n i c i p a l  s u p p l y  c a p a c i t y  and use.  

There  h a s  been no s i g n i f i c a n t  change i n  t h e  i n d u s t r i a l  wa te r  

s u p p l i e s  w i t h i n  a  20 m i l e  r a d i u s  of t h e  S i t e  s i n c e  1976. Most 

munic ipa l  water  sys tems  have  i n c r e a s e d  t h e i r  c a p a c i t i e s  i n  

Anderson, Roane and Knox c o u n t i e s  w h i l e  Loudon coun ty  h a s  

remained unchanged. 

Recent  C l i n c h  River  f low hydrology is  prov ided  i n  S e c t i o n  2.5 of 

t h e  ER (Amendment I X ) .  P e r i o d s  of z e r o  r e l e a s e  from t h e  Melton 

H i l l  Dam a r e  i d e n t i f i e d  i n  T a b l e  2.5-2. A t  t h i s  t ime TVA h a s  no 

p l a n s  t o  m a i n t a i n  a  minimum f low ( d i s c h a r g e )  from Melton H i l l  

Dam. 
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Prov ide  any a d d i t i o n a l  i n f o r m a t i o n  on t h e  

p o p u l a t i o n  l e v e l s ,  spawning a c t i v i t y ,  o r  o t h e r  

s i t e  s p e c i f i c  i n f o r m a t i o n  on C o r b i c u l a  sp.  known 

t o  i n h a b i t  t h e  Cl inch  River  i n  t h e  v i c i n i t y  of 

t h e  s i t e .  

RESPONSE 

B e n t h i c  m a c r o i n v e r t e b r a t e  f auna  i n  t h e  v i c i n i t y  of t h e  proposed 

CRBRP was sampled on a  monthly b a s i s  i n  1975 and a  s e a s o n a l  

b a s i s  i n  1976 and 1977 u s i n g  a  Ponar g r a b  sampler .  Cprhi~yla 
nanilsnsis was c o l l e c t e d  more f r e q u e n t l y  t h a n  any o t h e r  t a x a  

d u r i n g  a l l  t h r e e  y e a r s .  P e r c e n t  occur rence  f o r  Cprhisyla 
nanilsnas was 91,  8 1 ,  and 75 p e r c e n t  f o r  1975,  1976,  and 1977,  
r e s p e c t i v e l y  . Abundance of C~rhirula ranged from 0.  0/m2 a t  

/ 
s e v e r a l  s t a t i o n s  t o  141.3/m2 a t  CRM 19.0 i n  September 1976 (Ref .  

1 ) .  

The r e l a t i v e l y  low d e n s i t y  of Cprhi~yla i n  t h e  v i c i n i t y  of t h e  

CRBRP s i t e  i s  p r i m a r i l y  because  of t h e  predominance of hardpan 

s u b s t r a t e ,  deep w a t e r ,  and c o l d  r e l e a s e s  from EClelton H i l l  Dam. 

Spawning g e n e r a l l y  b e g i n s  when wa te r  warms t o  about  16' C i n  t h e  

s p r i n g  and c o n t i n u e s  i n t e r m i t t e n t l y  u n t i l  l a t e  autumn. Although 

t h e  abundance of Cprhi~ylg i s  low a t  t h e  p l a n t  s i t e ,  t h e r e  a r e  

l a r g e  p o p u l a t i o n s  of a s i a t i c  clams i n  overbank a r e a s  upstream, 

and t h e s e  can be expec ted  t o  c o n t r i b u t e  l a r g e  numbers of l a r v a e  

near  t h e  CRBRP s i t e .  

Ref. 1 T h i s  i n £  o rmat ion  i s  t a k e n  from Ref. 111 l i s t e d  i n  
Chapter  1 3  of t h e  ER (Amend. I X )  , which is: 
Woosley, L. H . ,  J r . ,  Tay lo r ,  M. P., Toole,  T. W. and 
w e l l  st  S. R. , Sf af US-Q~ ,f be-U~11~adi~l~gical-Haf sr 
QualiL~,and,Uanfishexiss-Bi~1~gica1~C~m~uniLiss-in-~hs 
Clin~b-Pi~sr,Eriar-L~~C~nsf~u~ii~n~~f~fbs-Clinch-Bi~er 
Brssdsr,Psacfa~E1a1!i~-1915~19ZB, Tennessee V a l l e y  
A u t h o r i t y ,  Chat tanooga,  Tennessee and Muscle S h o a l s ,  
Alabama, February  1979,  143 pp. and append ices .  
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Prov ide  an  e s t i m a t e  of t h e  maximum p r o b a b l e  

y e a r l y  r e c r e a t i o n a l  h a r v e s t  of f i n £  i s h ,  

s h e l l f  i s h ,  and m o l l u s c s  h a r v e s t e d  from w a t e r s  

downstream of t h e  s t a t i o n  t o  t h e  M i s s i s s i p p i  

River  t h a t  p o t e n t i a l l y  c o u l d  be contaminated  by 

r a d i o n u c l i d e s  due t o  a  maximum p r o b a b l e  

a c c i d e n t .  The h a r v e s t  e s t i m a t e s  s h o u l d  be 

summarized by s p e c i e s  and l o c a t i o n  of c a p t u r e  

(wa te r  body segment) and p r o v i d e  an  e x p l a n a t i o n  

of how t h e  e s t i m a t e  was o b t a i n e d .  

RESPONSE 

The Cl inch  River  Breeder  Reactor  P l a n t  h a s  been des igned  such 
\ t h a t  no "maximum p r o b a b l e  a c c i d e n t "  can  r e s u l t  i n  s i g n i f i c a n t  

r a d i o n u c l i d e  r e l e a s e  t o  t h e  a d j a c e n t  wa te r  body. Even s o  t h e  

r e q u e s t e d  e s t i m a t e s  a r e  provided.  

E s t i m a t e s  of maximum s p o r t  f i s h  h a r v e s t  of i n d i v i d u a l  s p e c i e s  

were  o b t a i n e d  from most r e c e n t  c r e e l  d a t a  a v a i l a b l e  f o r  Wat t s  

Bar ,  Chickamauga, Nickaj  ack ,  Wheeler, and Kentucky R e s e r v o i r s .  

These e s t i m a t e s  have been i n c r e a s e d  by 40% t o  c o n s e r v a t i v e l y  

accoun t  f o r  t h e  u n c e r t a i n t y  of t h e  i n £  ormation.  While h a r v e s t s  

from i n d i v i d u a l  b o d i e s  of wa te r  may exceed t h e  e s t i m a t e d  t o t a l ,  

t h e  system-wide t o t a l  is c o n s i d e r e d  r e a l i s t i c .  T o t a l  h a r v e s t s  

were  t h e n  e s t i m a t e d  f o r  G u n t e r s v i l l e ,  Wilson, and Pickwick 

R e s e r v o i r s  based on h a r v e s t  i n  a d j a c e n t  r e s e r v o i r s  and a 

s u b j e c t i v e  comparison of t h e  r e l a t i v e  q u a l i t y  of t h e i r  f i s h e r i e s  

( T a b l e  290.6R-1) . 

There  i s  no known h a r v e s t  of s h e l l f i s h  or m o l l u s c s  f o r  s p o r t  i n  

t h e  Tennessee V a l l e y .  
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S i n c e  a  c o n s e r v a t i v e  margin of 40% h a s  been a p p l i e d  t o  t h e  

i n f o r m a t i o n  g a t h e r e d  on s p o r t  f i s h  h a r v e s t s  and s i n c e  t h e  

approx imate ly  40 m i l e  r each  of t h e  Ohio River  between i t s  mouth 

and t h e  mouth of t h e  Tennessee River  r e p r e s e n t s  less t h a n  10% of 

t h e  t o t a l  r i v e r  m i l e s  c o n s i d e r e d ,  it  i s  concluded t h a t  t h e  

absence  of s p e c i f i c  f i s h e r i e s  i n f o r m a t i o n  f o r  t h e  Ohio River  

w i l l  n o t  s e r i o u s l y  af f  e c t  t h e  in£  ormat ion  p r e s e n t e d  h e r e .  

Fur thermore ,  t h i s  p o r t i o n  of t h e  r i v e r  i s  f a r t h e s t  from t h e  

P l a n t  s i t e  ( a ~ p r o x i m a t e l y  580 r i v e r  m i l e s )  and t h e r e f  o r e ,  would 

r e c e i v e  t h e  g r e a t e s t  b e n e f i t  from t h e  e f f e c t s  of d i l u t i o n .  



TABLE 2 9 0 . 6 R - 1  - MAXIMUM PROBABLE SPORT F I S H I N G  HARVEST I N  THE TENNESSEE RIVER BELOW CRBRP S I T E  

Species H a r v e s t  P o u n d s  G r a n d  
T o t a l  ............................................................................................................. 

W a t t s  C h i c k -  N i c k -  G u n t e r s -  W h e e l e r  W i l s o n  P i c k w i c k  K e n t u c k y  R e s e r -  
B a r  m a u g a  a j a c k  v i l l e  R e s e r v o i r  R e s e r v o i r  R e s e r o i r  v o i r  & T a i l w a t e r s  
R e s e r v o i r  R e s e r v o i r  R e s e r v o i r  R e s e r v o i r  

P a d d l  ef i s h  

B u f f  a10 

C a r p  
0 
h, 
U3 

F l a t h e a d  

P C a t f i s h  

m 
W B l u e  

I 
W 

C a t f i s h  

C h a n n e l  
C a t f i s h  

B u l l h e a d  

R a i n b o w  
T r o u t  

S t r i p e d  
B a s s  

W h i t e  
B a s s  



TABLE 290.6R-1 - MAXIMUM PROBABLE SPORT FISHING HARVEST IN THE TENNESSEE RIVER BELOW CRBRP SITE 

Species Harvest Pounds Grand 
Total  ............................................................................................................. 

Watts Chick- Nick- Gunters- Wheeler Wilson Pickwick Kentucky Reser- 
Bar mauga ajack v i l l e  Reservoir Reservoir Reseroir vo i r  & Tai lwaters  
Reservoir Reservoir Reservoir Reservoir 

Yellow 
Bass 

Sauger 

Largemouth 
Bass 

Srnallmouth 
Bass 

Spotted 
Bass 

White 
Crappie 

Black 
Crappie 

Blue G i l l  

Red Ear 
Sunfish 

Othex 
Sunfish 



TABLE 290.6R-1 - MAXIMUM PROBABLE SPORT FISHING HARVEST I N  THE TENNESSEE R I V E R  BELOW CRBRP SITE 

S p e c i e s  H a r v e s t  Pounds  Grand  
T o t a l  

Watts Ch ick -  Nick-  G u n t e r  s- w h e e l e r  W i l s o n  P i c k w i c k  K e n t u c k y  R e s e r -  
Ba r  mauga a j a c k  v i l l e  R e s e r v o i r  R e s e r v o i r  R e s e r o i r  v o i r  & T a i l w a t e r s  
R e s e r v o i r  R e s e r v o i r  R e s e r v o i r  R e s e r v o i r  

Rock B a s s  732  
D 
10 
\D 

Wall Eye  1 , 7 6 4  732  1 8 3  
0 
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Using da ta  from the  l a s t  5 years  from National 

Marine F i she r i e s ,  or t h e  S t a t e s  wi th in  t h e  

Tennessee and tower Ohio watersheds, provide an 

es t imate  of t h e  maximum probable year ly  

commercial harvest  of f i n £  i sh ,  s h e l l f  i sh ,  and 

molluscs harvested from waters  downstream of t h e  

s t a t i o n  t o  t h e  Miss iss ippi  River t h a t  
p o t e n t i a l l y  could be contaminated by 

radi'onuclides due t o  a  maximum probable 

accident .  The harves t  - e s t ima tes  should be 

summarized by spec ies  and l o c a t i o n  of capture  

(water body segment). Provide an explanation"bf 

how the  es t imate  was made. 

\ 
RESPONSE 

The Clinch River Breeder Reactor Plant  has been designed such 

t h a t  no "maximum probable acc ident"  can r e s u l t  i n  s i g n i f i c a n t  

radionucl ide r e l ease  t o  t h e  adjacent  water body. Even so t h e  

requested es t imates  a r e  provided. 

Commercial f i s h  harvest  es t imates  were made by taking most 

recent  harvest  data  f o r  each region of the  Valley. These 

es t ima tes  have been increased by 40% t o  conservat ively account 

f o r  the  uncer ta in ty  of the  information. The es t imates  a r e  then 

apportioned among t h e  r e s e r v o i r s  of each region, based on t h e  

knowledge of the  standing crop of f i s h  i n  each reservoi r  and 

da ta  from individual  f i s h  markets serving each r e s e r v ~ i  r  (Table 

290.7R-1) . 

There i s  no known s h e l l f i s h  or mollusc harvest  f o r  food i n  t h e  

Tennessee Valley. S h e l l s  of f reshwater  mussels a r e  harvestea t o  

be used a s  nucle i  f o r  cu l tured  p e a r l s  i n  Japan. No es t imates  



AMENDMENT XV 
JULY 1982 

a r e  a v a i l a b l e  f o r  i n d i v i d u a l  bodies  of water ,  but  based on our 
c u r r e n t  knowledge of t h e  resource ,  t o t a l  maximum expected 
h a r v e s t  f o r  t h e  Tennessee River below t h e  CRBRP s i t e  is  about 
t h e  amount of 1978 h a r v e s t  (1000 t o n s ) .  

Since a conse rva t ive  margin of 40% has  been a p p l i e d  t o  t h e  
in format ion  ga thered  on commercial f i s h  h a r v e s t s  and s i n c e  t h e  
approximately 40 m i l e  reach of t h e  Ohio River between i ts  mouth 
and t h e  mouth of t h e  Tennessee River r e p r e s e n t s  l e s s  than  10% of 

t h e  t o t a l  r i v e r  m i l e s  considered,  it is  concluded t h a t  t h e  
absence of s p e c i f i c  f i s h e r i e s  in format ion  f o r  t h e  Ohio River 
w i l l  not  s e r i o u s l y  af f e c t  t h e  in format ion  presen ted  here.  
Furthermore, t h i s  p o r t i o n  of t h e  r i v e r  i g  f a r t h e s t  from t h e  

, "  

P l a n t  S i t e  (approximately 580 r i y e r  mi l e s )  and t h e r e f o r e  would 
r e c e i v e  t h e  g r e a t e s t  b e n e f i t  from t h e  e f f e c t s  of d i l u t i o n .  



TABLE 290.7R-1 - MAXIMUM EXPECTED COMMERCIAL FISH HARVEST FOR LOWER EIGHT TENNESSEE RIVER RESERVOIRS 

C o m m e r c i a l  K e n t u c k y  P i c k w i c k  W i l s o n  W h e e l e r  G u n t e r s v i l l e  N i c k a j a c k  C h i c k a m a u g a  W a t t s  B a r  
F i s h  G r o u ~ s  ( P o u n d s )  (Pound& i p o u n d s )  ( P o u n d s )  l P o u n d s )  ( P o u n d s )  ( p o u n d s )  1 P o u n d s )  TOTAL 

P a d d l e f  i s h  2 4 9 , 8 3 0  2 1 , 7 1 3  7 , 8 1 2  3 3 , 8 0 7  3 4 , 2 0 6  4 3 , 1 1 7  4 7 , 5 0 2  4 5 0 , 6 1 8  1 2 , 6 3 1  

A 3  
N C a r p  1 4 0 , 1 0 4  4 4 , 2 8 8  1 5 , 9 3 6  6 8 , 9 6 0  6 9 , 7 7 5  9 , 1 4 6  3 1 , 2 2 3  3 4 , 3 9 8  4 1 3 , 8 3 0  
w 
0 

4 
B u f f a l o  2 , 0 5 9 , 1 1 4  7 8 1 , 5 9 3  2 8 1 , 2 4 6  1 , 2 1 6 , 9 8 2  1 , 2 3 1 , 3 7 8  1 0 9 , 8 1 3  3 7 4 , 6 7 4  4 1 4 , 9 6 0  6 , 4 6 9 , 7 6 0  

x 
I 

W 
C a t f i s h  1 , 5 1 3 , 7 3 7  3 3 7 , 9 1 9  1 2 1 , 5 9 6  5 2 6 , 1 5 7  5 3 2 , 3 8 2  2 4 , 1 7 2  8 3 , 2 7 0  9 0 , 6 3 6  3 , 2 2 8 , 8 6 8  

TOTAL 3 , 9 9 0 , 2 0 8  1 , 2 0 4 , 3 7 1  4 3 3 , 3 7 6  1 , 8 7 5 , 2 7 0  1 , 8 9 7 , 4 5 2  1 5 6 , 6 1 3  5 3 4 , 2 5 8  5 9 0 , 7 7 2  1 0 , 6 8 2 , 3 1 9  
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Quesfinn,2PQ,&E (NRC l e t t e r  d a t e d  10/26/81,  r e s p o n s e  l e t t e r  
d a t e d  12/22/81)  

I n d i c a t e  i f  any f e d e r a l l y  r e c o g n i z e d  t h r e a t e n e d  

o r  e n d a n g e r e d  s p e c i e s  h a v e  e i t h e r  been  r e p o r t e d  

f r o m  t h e  s i t e  o r  t h e  immediate v i c i n i t y  o r  

h i s t o r i c a l l y  known f rom t h e  s i t e  a n d  r e c e n t l y  

p l a c e d  on  t h e  l is t  of p r o t e c t e d  s p e c i e s  s i n c e  

i s s u a n c e  of t h e  ER. 

RESPONSE 

R e c o n n a i s s a n c e  f i e l d  s u r v e y s  of t h e  C l i n c h  R i v e r  s i t e  w e r e  

c o n d u c t e d  i n  Augus t ,  1980 .  The p u r p o s e  of t h e s e  s u r v e y s  was t o  

e v a l u a t e  c u r r e n t  c o n d i t i o n s  a t  t h e  S i t e  r e l a t i v e  t o  t h o s e  

d e s c r i b e d  i n  t h e  CRBRP E n v i r o n m e n t a l  R e p o r t  a n d  i n  t h e  N R C ' s  

f i n a l  E n v i r o n m e n t a l  S t a t e m e n t  wh ich  was i s s u e d  i n  Febua ry ,  1977 .  
\ Based on  t h e  s u r v e y s  a n d  a n  e v a l u a t i o n  of r e c e n t  p u b l i s h e d  

l i t e r a t u r e ,  i t  was e s t a b l i s h e d  t h a t  no c h a n g e s  h a v e  o c c u r r e d  o n  

s i t e  s i n c e  t h a t  time w i t h  r e s p e c t  t o  r e c o g n i z e d  t h r e a t e n e d  o r  

e n d a n g e r e d  s p e c i e s .  T h i s  d e t e r m i n a t i o n  a n d  t h e  s u p p o r t i n g  da ta  

were p r o v i d e d  t o  t h e  NRC a s  p a r t  of Amendment I X  t o  t h e  ER. 
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Give t h e  s t a t u s  of t h e  NPDES Permi t ,  t h e  Clean Water Act 401 

C e r t i f i c a t i o n ,  and o t h e r  p e r m i t s  and a p p r o v a l s  r e q u i r e d  p r i o r  t o  
s t a t i o n  o p e r a t i o n .  

The s p e c i f i c  d e t a i l s  of i n d i v i d u a l  p e r m i t s  and a p p r o v a l s  a r e  a s  

f o l l o w s :  

1. U. S. Environmental  P r o t e c t i o n  Agency (Region I V )  

a .  P_ermi_t - The N a t i o n a l  P o l l u t a n t  Discharge  
E l i m i n a t i o n  System (NPDES) Permi t  

b. S_ta.tus - A D r a f t  NPDES Permi t  was i n i t i a l l y  i s s u e d  

November 4 ,  1976,  however, due t o  t h e  N a t i o n a l  

P o l i c y  Debate concern ing  t h e  f u t u r e  of t h e  CRBRP 

P r o j e c t ,  t h e  d r a f t  p e r m i t  was n o t  f u r t h e r  r e so lved .  

An up-to-date d r a f t  of t h e  NPDES Permi t  a p p l i c a t i o n  

was p r e p a r e d  i n  l a t e  November 1981 and was 

t r a n s m i t t e d  t o  t h e  EPA and t h e  S t a t e  of Tennessee 

i n  e a r l y  December 1981. Recent  d i s c u s s i o n s  w i t h  t h e  

EPA i n d i c a t e  t h a t  a  f i n a l  d r a f t  NPDES p e r m i t  i s  

e x p e c t e d  t o  be completed f o r  i n c l u s i o n  i n  t h e  NE.C 

upda te  t o  t h e  CRBRP F i n a l  Environmental  S ta tement  

(NUREG-0139) , which is  schedu led  f o r  p u b l i c a t i o n  on 

J u n e  22,  1982.  



2. State of Tennessee, Bureau of Environmental Health 

Sciences, Division of Water Quality Control 

a. Permit - Clean Water Act - Section 401 
Certification 

b. Status - The State was provided information in 
early December 1981 relative to Section 401 

Certification of the NPDES Permit. The State will 

review the information to .assure compliance with 

applicable State requirements and to assure reso- 

lution of State concerns prior to issuance of the 

final draft NPDES permit. The State has indicated 

that a Section 401 Certification will be issued for 

the CRBRP NPDES Permit. 

3. State of Tennessee, Department of Conservation, 

Division of Water Resources. 

a. A~provals - Registration of withdrawal of 50,000 or 
more gallons of water per day from the waters of 

Tennessee. 

b. Status - The regisk'.ration form may be sent in as 
early as February 15, 1982 or whenever site work 

dictates a 50,000 gallons per day river water 

demand. 

4. Federal Aviation Administration, Air Space and 

Procedures Branch 

a. Permit - Permits for tall structures--necessary for 
any structures 200 feet in height above the ground 

level at its base. 
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b. Status - Permits have been obtained for those 
structures presently existing on site. No 

additional structures requiring such permits are 

presently planned. 

5. Federal Aviation Administration, Air Space and 

Procedures Branch 

a. P e r u  - Permit for landing area (i.e., heliport) 

construction. 

b. Statu - Permits necessary for such construction 
will be initiated at least 60 days prior to 
heliport construction. 

6. Federal Communication Commission (FCC), National Tele- 

communication and Information Agency (NTIA) 

a. P e r a s  - (1) Assignment of frequency authorization 
and approvals to operate two-way 

radios during the plant's 

construction phase. 

(2) Assignment of a frequency 

authorization and approvals to 

operate a radio communications (i.e., 

microwave receiver/ transmitter 

system) system during the plant's 

operational phase. 

b. ,- - (1) The frequency authorization and the 

approval to operate two-way radios 

for the construction phase have been 

secured. Other necessary frequency 

authorizations will be secured as 

appropriate. 

290.9R-3 
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( 2 )  The f requency  a u t h o r i z a t i o n  f o r  t h e  

p l a n t ' s  o p e r a t i o n a l  phase  w i l l  be 

s e c u r e d  p r i o r  t o  p l a n t  o p e r a t i o n .  

7 .  U .S .  Coast  Guard, Aids t o  N a v i g a t i o n  Branch 

a. - An a p p r o v a l  t h a t  i n s u r e s  t h a t  a d e q u a t e  

l i g h t s  and o t h e r  markings a r e  p rov ided  on 

s t r u c t u r e s  n e a r  n a v i g a t i o n a l  c h a n n e l s  such a s  t h e  

ba rge  f a c i l i t y .  

b. - U.S. Coast  Guard a p p r o v a l  was g iven  

November 30,  1981 t h a t  t h e  P r o j e c t ' s  p lanned 

a c t i o n s  w e r e  adequa te .  

8 .  S t a t e  of Tennessee,  Bureau of Environmental  Heal th  

S e r v i c e s ,  D i v i s i o n  of Air  P o l l u t i o n  C o n t r o l  

a. - P e r m i t s  a r e  needed t o  both  c o n s t r u c t  and 

o p e r a t e  t h e  f o l l o w i n g  e m i s s i o n  sources :  

Concre te  Batch  P l a n t  

Rock Crusher  F a c i l i t y  

Cool ing  Towers 

Diesel G e n e r a t o r s  

Any s t a t i o n a r y  i n t e r n a l  or  e x t e r n a l  

combust ion u n i t s  

b. ~ . t , a t . u . ~  - The n e c e s s a r y  i n f o r m a t i o n  f o r  t h e s e  

p e r m i t s  i s  be ing  assembled and t h e  p roper  

p r o c e d u r e s  f o r  complying w i t h  t h e i r  r equ i rements  

a r e  be ing  fo l lowed .  An a s s e s s m e n t  has  been 
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conducted which i d e n t i f i e s  t h e  p o t e n t i a l  t o  emit 

a i r  contaminants from a l l  sources.  Individual  

permits w i l l  be processed t o  secure  permits i n  a  

t imely manner. 

9. U . S .  Army Corps of Engineers, Operation Division, 

Regulatory Function Branch 

a. 1 , e r r n i t ~  - A permit i s  requi red  t o  perform the  

following: 

(1) t o  discharge dredge or f i l l  ma te r i a l s  

i n t o  navigable waters ,  

( 2 )  t o  cons t ruc t  water in take  and discharge 

f a c i l i t i e s ,  

(3)  t o  cons t ruc t  barge f a c i l i t i e s ,  and 

( 4 )  t o  provide an access  road and r a i l r o a d  

f i l l s .  (below normal water l e v e l ,  

e leva t ion  741 f e e t ,  225.86 meters ) .  

b. 3-s - The Corps of Engineers Permit (No. 42,362) 

was i n i t i a l l y  issued May 6 ,  1977 and was extended 

on January 2 9 ,  1981, and w i l l  remain v a l i d  u n t i l  

May 4 ,  1984. 

1 0 .  Tennessee Valley Authority,  Division of Land and Forest  

Resources 

a .  per;mif; - A TVA Sect ion  26a Permit i s  needed t o  

perform the  fol lowing a c t i v i t i e s :  

(1) cons t ruc t ion  of water in take  and 

discharge s t r u c t u r e s ,  
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( 2 )  c o n s t r u c t i o n  of t h e  b a r g e  f a c i l i t i e s ,  a n d  

( 3 )  c o n s t r u c t i o n  of a c c e s s  r o a d  a n d  r a i l r o a d  

f i l l  p e r m i t s .  

b. Status - The TVA S e c t i o n  26a  P e r m i t  was i n i t i a l l y  

i s s u e d  A p r i l  1 9 ,  1977 and  was e x t e n d e d  on J u n e  1 0 ,  

1981 ,  a n d  w i l l  r emain  v a l i d  i n d e f i n i t e l y ;  however ,  

it is  s u b j e c t  t o  r e v o c a t i o n .  

11. U.S. C o a s t  Guard and  U.S. Army Corps  of E n g i n e e r s  

a .  P e r m i t  - P e r m i t  t o  p l a c e  t h e r m a l  m o n i t o r s  i n  t h e  

C l i n c h  R i v e r .  

S t a t u s  - A c o m p u t e r i z e d  model is b e i n g  d e v e l o p e d  by 

t h e  TVA f o r  u s e  i n  t h e i r  n u c l e a r  p l a n t s .  T h i s  

model p e r f o r m s  t h e r m a l  m o n i t o r i n g  of r i v e r  w a t e r  

u s i n g  i n t a k e  t e m p e r a t u r e  and  o u t f a l l  t e m p e r a t u r e  

o n l y .  I t  is  a n t i c i p a t e d  t h a t  t h i s  t e c h n i q u e  w i l l  

b e  u sed  a t  CRBRP and  would e l i m i n a t e  t h e  need  f o r  

i n s t a l l i n g  m o n i t o r i n g  s t a t i o n s  i n  t h e  r i v e r .  

However, i f  t h i s  t e c h n i q u e  c a n n o t  be u sed ,  p e r m i t s  

w i l l  b e  o b t a i n e d  and  time is a v a i l a b l e  t o  do  s o .  

1 2 .  T e n n e s s e e  Depa r tmen t  of ~ r a n s ' p o r t a t i o n  

a .  P e r m i t  - P e r m i t  f o r  e x c e s s  w e i g h t / s i z e  v e h i c l e s .  

b. 5 t a t u s  - P e r m i t s  f o r  e x c e s s  w e i g h t / s i z e  v e h i c l e s  on 

t h e  S t a t e  highway s y s t e m  a r e  s e c u r e d  on a  

case-by-case  b a s i s  by t h e  a c t i v i t y  r e s p o n s i b l e  f o r  

u s e  of s u c h  v e h i c l e s .  The v e h i c l e / l o a d  d e s c r i p t i o n  
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i s  prov ided  t o  TDOT twenty-four h o u r s  i n  advance.  

TDOT p r o v i d e s  a w r i t t e n  ( t e l e t y p e )  pe rmi t .  To 

d a t e ,  f i v e  p e r m i t s  have  been r e q u e s t e d  and r e c e i v e d  

f o r  movement of f i v e  sodium pump d r i v e  motors .  

13 .  Tennessee Department of T r a n s p o r t a t i o n  

a .  - Gran t  of easement.  

b. S_t.a.t.us - The CRBRP r a i l r o a d  c r o s s i n g  of t h e  Highway 
58 right-of-way and beneath  G a l l a g h e r  Br idge  is  t h e  

on ly  i d e n t i f i e d  requ i rement  of t h i s  type .  TDOT h a s  

reviewed t h e  l o c a t i o n  and d e s i g n  drawings of t h e  

c r o s s i n g  of t h e  right-of-way and found them 

a c c e p t a b l e .  Change t o  t h e  e x i s t i n g  g r a n t  of 

easement  t o  t h e  S t a t e  f o r  Highway 58 through 

F e d e r a l  p r o p e r t y  is be ing  developed.  

j 

14 .  C i t y  of Oak Ridge 

a .  - Gran t  of easement.  

b. - Two changes  t o  t h e  C i t y  of Oak R i d g e ' s  

g r a n t  of easement  from DOE f o r  Bear  Creek Road have  

been i d e n t i f i e d  - one f o r  t h e  CRBRP w a t e r  l i n e  

c r o s s i n g  and one f o r  t h e  CRBRP r a i l r o a d  s p u r  

p a r a l l e l i n g  Bear  Creek Road. Changes t o  t h e  . 

e x i s t i n g  g r a n t  of easement  w i l l  be i n i t i a t e d  

s h o r t l y  w i t h  t h e  C i t y  of Oak Ridge. 
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Prov ide  an e s t i m a t i o n  of t h e  # of a c r e s  of prime 

and unique fa rmlands  (Fed. Reg. 4030-4033 Vol. 

43, #21, January  31,  1 9 7 8 ) ,  on t h e  Cl inch  River  

s i t e .  Also  i n d i c a t e  how many a c r e s  of prime and 

unique  fa rmlands ,  i f  any, w i l l  be d i s t u r b e d  by 

c o n s t r u c t i o n  a c t i v i t i e s .  

RESPONSE 

The CRBRP s i t e  is  predominate ly  r o l l i n g  ( 8  t o  15% s l o p e )  t o  

h i l l y  (15% t o  30% s l o p e )  and is n o t  c l a s s e d  a s  prime or  unique 

farm l a n d .  The Roane County s o i l  su rvey  i s s u e d  May, 1942 by t h e  

U .  S. Department of A g r i c u l t u r e  i n  c o o p e r a t i o n  w i t h  t h e  

Tennessee A g r i c u l t u r a l  Experiment S t a t i o n  and TVA shows two main 
\ 

s o i l  types .  One t y p e  is t h e  C l a r k s v i l l e  Cher ty  S i l t  Loam H i l l y  

Phase and is d e r i v e d  from t h e  Cher ty  Limestone and would be 

c l a s s e d  a s  poor ly  s u i t e d  f o r  a g r i c u l t u r a l  c rops .  The second 

t y p e ,  t h e  Upshur S i l t y  Clay Loam V a l l e y  Phase s o i l  t y p e  is a  

v e r y  sha l low s o i l  t h a t  i s  d e r i v e d  from s h a l e y  l i m e s t o n e ,  

c o n t a i n s  o u t c r o p s  of l i m e s t o n e ,  and is c o n s i d e r e d  poor f o r  

c u l t i v a t e d  c rops .  
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The U.S. F i s h  and W i l d l i f e  S e r v i c e  h a s  n o t i f i e d  t h e  NRC t h a t  11 

s p e c i e s  of endangered  f r e s h w a t e r  musse l s  may be p r e s e n t  i n  t h e  

v i c i n i t y  of t h e  CRBR s i t e .  The 11 s p e c i e s  of musse l s  a r e  
P l e t h o b a s i s  c o o p e r i a n u s ,  P. c i c a t r i c o s u s ,  f u s c o n a i a  cuneo lus ,  

E. f .  f l o r e n t i n a ,  L a m p s i l i s  v i r e s c e n s ,  L. o. o r b i c u l a t a ,  Dromus 

dromas, Pleurobema plenum and Cenr a d i l  l a  c a e l a t a .  P rov ide  any 

r e c o r d s  of any of t h e s e  species t a k e n  from t h e  C l i n c h  River  i n  

t h e  v i c i n i t y  of t h e  s i t e ,  or  from Wat ts  Bar R e s e r v o i r .  I n c l u d e  

t h e  d a t e ,  t h e  l o c a t i o n  and t h e  number of specimens  c o l l e c t e d .  

Desc r ibe  t h e  program t h a t  r e s u l t e d  i n  t h e  c o l l e c t i o n  of t h e s e  

species. Prov ide  a  d i s c u s s i o n  on t h e  p o t e n t i a l  f o r  t h e  p resence  

of any of t h e s e  s p e c i e s  on t h e  sha l low submerged i s l a n d  l o c a t e d  

i n  t h e  C l i n c h  River  j u s t  downstream of t h e  p lanned d i s c h a r g e  
s t r u c t u r e .  

1 

RESPONSE 

Freshwater  mussel  p o p u l a t i o n s  i n  t h e  lower  reach  of t h e  C l i n c h  

River  have n o t  been t h e  s p e c i f i c  s u b j e c t  of any i n v e s t i g a t i o n  i n  

over  50 y e a r s ;  however, s e v e r a l  s t u d i e s  have e v a l u a t e d  macro- 

i n v e r t e b r a t e  fauna  i n  t h e  v i c i n i t y  of t h e  C l i n c h  River  Breeder  

Reactor  P r o j e c t  (CRBRP) s i t e  ( P r o j e c t  Management C o r p o r a t i o n ,  

1975; Exxo,n *. . .Nuclear Company, Inc . ,  1976; TVA, 1 9 7 9 ) .  Although 

s e v e r a l  endangered  mussel  species i n h a b i t  t h e  C l i n c h  River  

system, and i n  t i m e  p a s t  have o c c u r r e d  n e a r  t h e  CRBRP s i t e  

(Attachment  l ) ,  none have r e c e n t l y  been recorded  i n  t h e  lower 

p o r t i o n  of t h e  r i v e r .  Recent  s t u d i e s  by TVA (1979) and Oak Ridge 

N a t i o n a l  Labora to ry  (1981) i d e n t i f i e d  o n l y  two s i l t  t o l e r a n t  

s p e c i e s  ( Q u a d r u l a  p u s t u l o s a  and Anodonta sp . )  i n  t h e  v i c i n i t y  of 

t h e  S i t e .  TVA d i v e r s  ( b i o l o g i s t s )  working a t  t h e  S i t e  have 

r e p o r t e d  t h e  b e n t h i c  s u b s t r a t e  a s  u n s u i t a b l e  f o r  s i g n i f i c a n t  

mussel  p o p u l a t i o n s  w i t h  t h e  major ( c h a n n e l )  p a r t  of t h e  r i v e r  

having a  bot tom of bedrock and l o c a l i z e d  overbanks  be ing  composed 

Q290.11R-1 



AMENDMENT X V  
JULY 1982 

of sand.  Due t o  t h e  l i m i t e d  amount of s u i t a b l e  s u b s t r a t e  and t h e  

f a i l u r e  of s e v e r a l  s u r v e y s  t o  encoun te r  s i g n i f i c a n t  mussel  

p o p u l a t i o n s ,  p o t e n t i a l  f o r  t h e  o c c u r r e n c e  of endangered m u s s e l s  

i n  t h e  v i c i n i t y  of t h e  CRBRP s i t e  is  remote. 

REFERENCES 

Exxon Nuclear  Company, Inc . ,  1976. Nuclear Fue l  Recovery and 
Recyc l ing  Cen te r  Environmental  Repor t ,  Vols. I and 11. ~ o c k e t  
No. 50-564, December 1 6 ,  1976. 

O a k  Ridge N a t i o n a l  Labora to ry ,  1981. E c o l o g i c a l  s t u d i e s  of t h e  
B i o t i c  Communities i n  t h e  v i c i n i t y  of t h e  O a k  Ridge Gaseous 
D i f f u s i o n  P l a n t .  Environmental  S c i e n c e  D i v i s i o n .  Pub. No. 
1744,  October  1981. 

P r o j e c t  Management C o r p o r a t i o n ,  1975. C l i n c h  River  Breeder  
Reactor  Environmenta l  Repor t ,  Vols. I and 11. Docket No. 
50-537, A p r i l  1 0 ,  1975. 

Tennessee  V a l l e y  A u t h o r i t y ,  1979. S t a t u s  of t h e  Nonr a d i o l o g i c a l  
Water Q u a l i t y  and N o n f i s h e r i e s  B i o l o g i c a l  Communities i n  t h e  
C l i n c h  River  P r i o r  t o  C o n s t r u c t i o n  of t h e  C l i n c h  River  Breeder  
Reactor  P l a n t ,  1975-1979, pp. 145.  

ATTACHMENT 1 

Records of p r e s e n t l y - l i s t e d  endangered f r e s h w a t e r  musse l s  

c o l l e c t e d  w i t h i n  40 r i v e r  m i l e s  of t h e  CRBK S i t e  ( C l i n c h  River  

Mile 15-17) .  

SPecies Stream b S i t e  P a t e  & Reference  

3 )  Fusconaia  cuneo lus  Cl inch  River  1914-Ortmann, 

(Solway) Rm 44 1918 

Pop la r  Creek Before  1918- 

(Roane Co. ) a t  Ortmann, 1918 

mouth a t  Rm 12.0 
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4) Fusconaia  e d g a r i a n a  

7 )  P l e t h o b a s u s  c o o p e r i a n u s  , 

1) Dromus dromas 

5 )  L a m p s i l i s  o r b i c u l a t a  

Emory R i v e r -  

(Harriman) Rm 11 

C l i n c h  River  

( P a t t o n s  F e r r y )  

Pop la r  Creek 

(Roane Co.) a t  

mouth Rm 12.0 

C l i n c h  R i v e r  

(Edgemoor) Rm 48 

C l i n c h  R i v e r  

( P a t t o n s  Fer r y )  

Rm 14 

Tennessee River  

Rm 595.0 

c l i n c h  R i v e r  

(Edgemoor) Rm 48 

Cl inch  River  

(Solway) Rm 44 

Cl inch  River  

(Edgemoor) Rm 38 

Cl inch  River  

(Solway) Rm 44 

Tennessee  River  

Rm 588.4 

Before  1918- 

Ortmann, 1918 

Before  1918- 

Ortmann, 1918 

B e f o r e  1918- 

Ortmann, 1918 

1978-Gooch, e t .  

a l .  1979 

1978-Gooch, e t .  

al .  1979 
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6) Lampsilis virescens Emory River 1915-Ortmann, 

(Harriman) Rm 11 1918 

2) Epioblasma turgidula Emory River 1915-Ortmann, 

(Harriman) Rm 11 1918 

REFERENCES 

Ortmann, A. E., 1918, The Nayades (Freshwater Mussels) of the 
Upper Tennessee Drainage. With notes on synonymy and 
distribution. Proceedings of the American Philosophical 
Society, 57 :521-626. 

Gooch, C. H., Pardue, W. J. and Wade, D. C., 1979. Recent 
mollusk investigations of the Tennessee River, 1978. Draft 
report of the Water Quality and Ecology Branch, Division of 
Environmental Planning, Tennessee Valley Authority, pp. 126. 

F ollow on information on OUESTION 290.11R 

Additional information relating to this response has been 

provided, as follows: 

1. Narrative comments about substrate characteristics and 

likelihood of finding endangered mussels were supplied by 

Donald C. Wade, TVA biologist. The tabular list of 
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endangered mussel  r e c o r d s  was compiled by John J. Jenk inson ,  

TVA b i o l o g i s t  ( m a l a c o l i g i s t )  . 
2. L i t e r a t u r e  c i t a t i o n s  f o r  Ortmann, 1918 and Gooch, e t .  a l . ,  

shou ld  have  been a t t a c h e d  t o  t h e  end of t h e  t a b l e .  They a r e  

a s  f o l l o w s :  

Ortmann, A. E., 1918. The Nayades ( f r e s h w a t e r  musse l s )  of 

t h e  Upper Tennessee  Drainage.  With n o t e s  on  synonymy and 

d i s t r i b u t i o n .  P roceed ings  of t h e  American P h i l o s o p h i c a l  

S o c i e t y ,  57 :521-626. 

Gooch, C. H. ,  Pardue,  W. J. and Wade, D. C. ,  1979. Recent  

mollusk i n v e s t i g a t i o n s  of t h e  Tennessee  R i v e r ,  1978. D r a f t  

r e p o r t  of t h e  Water Q u a l i t y  and Ecology Branch, D i v i s i o n  of 

Environmental  P lann ing ,  Tennessee  V a l l e y  A u t h o r i t y ,  126 pp. 

A l l  twe lve  f r e s h w a t e r  mussel  s p e c i e s  on e i t h e r  t h e  U.S. F i s h  

and W i l d l i f e  S e r v i c e  o r  on t h e  TVA g e n e r a t e d  l i s t s  a r e  

t y p i c a l l y  found on s t a b l e  g r a v e l  o r  c o b b l e  s u b s t r a t e s .  

Marginal  h a b i t a t s  f o r  t h e  P l e t h o b a s u ~  s p e c i e s ,  L a m ~ s i l i s  

o r b i c u l a t a ,  Dromus drorcas and Pleurobema plenum might ex tend  

t o  sand o r  c l a y  s u b s t r a t e s  i f  t h e  bottom m a t e r i a l  was 

cur ren t - swep t ,  s t a b l e  and p e n e t r a b l e  enough t o  a l l o w  t h e  

m u s s e l s  t o  d i g  i n .  S o l i d  bedrock o r  s h i f t i n g  mud or  sand 

s u b s t r a t e s ,  which c h a r a c t e r i z e  t h e  r i v e r  bed i n  t h e  v i c i n i t y  

a t  and downstream of t h e  CRBRP s i t e ,  a r e  u n s u i t a b l e  h a b i t a t s  

f o r  n e a r l y  a l l  f r e s h w a t e r  mussel  s p e c i e s  i n c l u d i n g  a l l  of t h e  

s p e c i e s  on  e i t h e r  of t h e  l i s t s  p r e p a r e d  by t h e  CRBRP s i t e .  

4. Known r a n g e s  of s p e c i e s  invo lved  ( l i v e  r e c o r d s  1975-da te ) :  

C e n r a d i l l a  c a e l a t a  -middle r each  of t h e  Powell  River  

(RM 95-120) 

-middle r e a c h  of t h e  Cl inch  River  

(RM 184-219, 253, 273) 

Q290 .l lR-5 
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promus  dromas  

-midd l e  r e a c h  of  t h e  E lk  R i v e r  I 

(RM 70 and  8 3 )  - n o t  l i v e  b u t  f r e s h ,  

empty s h e l l s .  

- m i d d l e  r e a c h  o f  t h e  Duck R i v e r  

(RM 132-179)  

-midd l e  r e a c h  o f  t h e  C l i n c h  R i v e r  

(RM 170-190) 

- m i d d l e  r e a c h  of t h e  P o w e l l  R i v e r  

( R M  67-136) 

-one s h o r t  r e a c h  of t h e  T e n n e s s e e  

R i v e r  be low Watts Bar Dam 

(RM 520-521) 

-one s i t e  on  t h e  Cumberland R i v e r  

be low , C o r d e l l  H u l l  Dam (RM 296)  

&pioblasma f l o r e n t i n a  -no r e c e n t  r e c o r d s  ; presumed t o  b e  

f l o r e n t  i n a  e x t i n c t  

7 -one s i t e  r e c o r d  f rom t h e  m i d d l e  

-m r e a c h  of t h e  C l i n c h  R i v e r  (RM 1 8 7 )  

m i o b l a s m a  t u r q i d u l a  - l a s t  c o l l e c t e d  (1972)  o n  t h e  Duck 

R i v e r  (RM 250)  i n  a n  a r e a  now 

c o v e r e d  by Normandy R e s e r v o i r ;  

p resumed e x t i n c t  

F u s c o n a i a  c u n e o l u s  -middl ,e  r e a c h  of t h e  P o w e l l  R i v e r  

( s p e c i f i c  s i t e s  n o t  a v a i l a b l e )  

- e x t e n s i v e  r e a c h  of t h e  C l i n c h  R i v e r  

(RM 156-226, 268-322) 

-one s i t e  on  t h e  P a i n t  Rock R i v e r  

(RM 48)  
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,- , P u s c o n a i a  e d u a r i a n a  -middle r e a c h  of t h e  Powel l  R i v e r  
/ 

(RM 67-136) 

-an e x t e n d e d  r e a c h  of t h e  C l i n c h  

R ive r  ( R M  184-279) 

-upper  r e a c h  of t h e  North Fork 

H o l s t o n  R i v e r  (RM 84-92) 

-upper  r e a c h  of t h e  P a i n t  Rock R i v e r  

( R M  44-59) 

-middle r e a c h  of t h e  E l k  R i v e r  

(RM 70-118) 

. . m ~ s l l i s  o r b i c u l a t a  -one s i t e  on  t h e  C l i n c h  R i v e r  

( R M  1 8 5 )  

-a number of s e p a r a t e d  s i t e s  o n  t h e  

Tennessee  R i v e r  (RM 22 ,  164-170, 

183 ,  197-202, 251-252, 334-33 , 
344-346, 417, 518-528, 588-592) 

-a  s i n g l e  r e c o r d  f rom t h e  Ohio R i v e r  

n e a r  Paducah, Kentucky ( n e a r  Rm 940)  

- s e v e r a l  s i t e s  i n  t h e  r e a c h  of t h e  

Cumberland R i v e r  t h a t  h a s  been 

s t u d i e d  (RM 275-305) 

- n i n e  s i t e s  i n  t h e  lower  55 m i l e s  of  

t h e  Merawec R i v e r ,  Missour i .  A l s o  

r e p o r t e d  from t h e  L i t t l e  B lack  

R i v e r ,  S t .  F r a n c i s  R i v e r ,  Sac  R i v e r ,  

Gasconade R i v e r  and Osage R i v e r - - a l l  

i n  M i s s o u r i .  

. . 
L a m ~ s i l i s  v i r e s c o n s  -upper  P a i n t  Rock R i v e r  sys tem 

(RM 59-60 and H u r r i c a n e  Crock)  

p l e t h o b a s u s  c i a t r i c o s u s  -one r e c o r d  from t h e  Tennessee  R i v e r  

n e a r  Savannah, TN ( n e a r  RM 190)  
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P l e t h o b a s u s  coowexianus -a  few wide ly  s c a t t e r e d  si tes on t h e  , 

Tennessee  River  (RM 1 5 3 ,  1 7 0 ,  1 8 3 ,  
197 ,  205,  345, 595)  

-a s i n g l e  r e c o r d  from t h e  Ohio R i v e r  

nea r  Paducah, Kentucky ( n e a r  RM 940) 

Pleurobema Plenum -two sites on a  middle  r e a c h  of t h e  

C l i n c h  River  (RM 179 and 185)  
- a t  l eas t  one n o n - s p e c i f i c  r e c o r d  

from t h e  Tennessee  R i v e r  nea r  

Savannah, Tennessee  ( n e a r  RM 190)  

- r e c o r d s  a l s o  e x i s t  f o r  t h e  Green 

River ,  Kentucky 
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QUESTION 310.1R ( N R C  

Provide c u r r e n t  d a t a  on purchase of m a t e r i a l s  (concre te ,  lumber, 

s tone,  sand, e t c . )  and s e r v i c e s  (excluding l o c a l  cons t ruc t i on  

l a b o r )  t o  be made i n  t h e  four-county impact a r e a  dur ing t h e  
i a 

~ o n s t r ~ u c t i o n  per iod .  

The Applicant  ha s  no t  conducted an a n a l y s j s  t o  e s t ima te  purchases 

- - .  of mate l - i a l s  (concre te ,  lumber, s tone ,  sand, e t c . )  and s e r v i c e s  

(excluding l o c a l  cons t ruc t i on  l a b o r )  t o  be made i n  t h e  four- 

county ' impact  a r e a  dur ing t h e  cons t ruc t i on  period. However, t h e  

Applicant does assume t h a t  l a r g e  purchases of t h e s e  m a t e r i a l s  

and/or s e r v i c e s  w i l l  be made i n  t h e  four-county impact area .  
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Provide cu r ren t  da ta  on labor  force  requirements and schedules,  

i n t r a - s t r u c t u r e  capaci ty  and demand, t a x  r a t e s  and f i s c a l  

resources,  population, land use and competing cons t ruc t ion  

p ro jec t s .  

The requested information was updated t o  a  1980-1981 d a t a  base i n  

ER Amendments X and X I V ,  dated December, 1981 and May, 1982, 

respect ive ly .  
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' QUESTION (1) 
i 

S e c t i o n  2.2.1.3 

The A p p l i c a n t  s h o u l d  d e s c r i b e  t h e  methods and assumpt ions  used t o  

d e r i v e  r e s i d e n t  e q u i v a l e n t s  from t h e  d a t a  on t r a n s p o r t a t i o n ,  

d a i l y ,  and s e a s o n a l  t r a n s i e n t s .  

The t r a n s l a t i o n  of t r a n s p o r t a t i o n ,  d a i l y ,  and s e a s o n a l  t r a n s i e n t s  

i n t o  r e s i d e n t  e q u i v a l e n t s  ( e  t h e  number of p e r s o n s  who would 

be i n  t h e  a r e a  a l l  y e a r )  r e q u i r e s  a  number of a s sumpt ions :  

o T r a n s p o r t a t i o n  T r a n s i e n t s  

The main s o u r c e s  of t r a n s p o r t a t i o n  t r a n s i e n t s  w i t h i n  f i v e  

miles of t h e  s i t e  a r e  l o c a l  highways. Using t h e  Average 

D a i l y  T r a f f i c  ( T a b l e  2.2-4) f o r  t h e  highways d i s c u s s e d  i n  

S e c t i o n  2.2.1.3, t h e  f o l l o w i n g  c a l c u l a t i o n s  were  made: 

- The l e n g t h  of t h e  v a r i o u s  highway segments  is: 

1-40 

Tenn 58 

Tenn 95 

0-11 miles 

---8 miles 

---5 miles 

- Assuming t h e  a v e r a g e  speed of v e h i c l e s  i f  55 miles p e r  

hour,  t h i s  d i s t a n c e  t r a n s l a t e s  i n t o  an  a v e r a g e  v e h i c l e  

t r a n s i t  t i m e  f o r  each  highway. 

1-40 

Tenn 58 

Tenn 95 

--I2 minu tes  

---9 minu tes  

---6 minu tes  
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- The p r o d u c t  of  t h e  p r o p o r t i o n  of  a day  t h a t  a v e h i c l e  

i s  w i t h i n  5  miles o f  t h e  s i t e  and  t h e  t o t a l  t r a f f i c  

volume i s  t h e  r e s i d e n t  e q u i v a l e n t .  For example,  f o r  

1-40, t h e  c a l c u l a t i o n  is: 

2 m i n u t e s  (21 ,130  v e h i c l e s )  = 1 7 6  v e h i c l e s  

(24  h o u r s )  (60  m i n u t e s / h r )  

- To c o n v e r t  v e h i c l e s  t o  p e r s o n s ,  it i s  assumed t h a t  t h e r e  

a re  2.0 p e r s o n s  p e r  v e h i c l e .  

(176 v e h i c l e s )  (2 .0  p e r s o n q )  = 352 p e r s o n s  

v e h i c l e  

T a b l e  2.2-5 shows t h e  r e s i d e n t  e q u i v a l e n t s  due t o  t r a n s p o r t a t i o n ,  and  

t h e  p o p u l a t i o n  wheel  s e c t o r s  i n t o  which t h e y  f a l l .  

o D a i l y  T r a n s i e n t s  

The major  s o u r c e  of  d a i l y  o r  commuter t r a n s i e n t s  w i t h i n .  t e n  

miles of  t h e  s i t e  is  t h e  Oak R idge  complex. T h e r e  a re  t h r e e  

major  i n d u s t r i a l  f a c i l i t i e s ;  t h e  Oak R i d g e  Gaseous D i f f u s i o n  

P l a n t  (ORGDP), t h e  Oak R idge  N a t i o n a l  L a b o r a t o r y  (ORNL),  and 

t h e  Y-12 p l a n t .  T a b l e  2.2-6 shows t h e  employment a t  t h e s e  

f a c i l i t i e s .  Each f a c i l i t y  h a s  p e o p l e  p r e s e n t  a l l  day,  e v e r y  

day o f  t h e  week. The r e s i d e n t  e q u i v a l e n t s  were c a l . c u l a t e d  i n  

two ways : 

- For t h e  weekday and  s h i f t  p e r s o n n e l ,  t h e  f r a c t i o n  i s  40/168 = 

0.24 workhours/week. Thus t h e r e  a r e  (0 .24)  (4820)  = 1157 o r  

1160 p e r s o n s  f o r  t h e  r e g u l a r  s h i f t .  
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? ,  - For t h e  weekend s h i f t  pe r sonne l ,  t h e  f r a c t i o n  is o n l y  16/168 

o r  .095 workhours/week. Thus (.095) (120) = 11 persons .  

The d i s t r i b u t u i o n  of t h e  r e s i d e n t  e q u i v a l e n t s  f o r  t h e  

Oak Ridge  complex i s  g i v e n  i n  T a b l e  2.2-7. 

o S e a s o n a l  T r a n s i e n t s  

T a b l e  2.2-8 p r e s e n t s  e s t i m a t e d  a v e r a g e  peak hour v i s i t a t i o n  

and v i s i t a t i o n  p r o j e c t i o n s  f o r  r e c r e a t i o n  a r e a s  w i t h i n  t e n  

m i l e s  of t h e  CRBRP. Almost a l l  of t h e s e  a r e a s  w i l l  be used 

f o r  o n l y  p a r t  of t h e  day. I t  is e s t i m a t e d  t h a t  v i s i t o r s  w i l l  

s t a y  l e s s  t h a n  f o u r  h o u r s  a t  t h e s e  a r e a s .  Use of peak hour 

e s t i m a t e s  i s  c o n s e r v a t i v e  i n  t h a t  a c t u a l  use  of t h e  

f a c i l i t i e s  i s  o v e r e s t i m a t e d .  

Convers ion  of t h e  e s t i m a t e s  i n t o  t r a n s i e n t  e q u i v a l e n t s  was 
accompl ished by : 

- Using t h e  peak hour e s t i m a t e s  f o r  each r e c r e a t i o n a l  s i t e ,  

e.g., t h e  commercial campground ( S i t e  1) .  Most campers a r e  

p r e s e n t  o v e r n i g h t  and i n  t h e  camp f o r  1 2  h o u r s  o r  more. 

Using t h e  peak hour e s t i m a t e  t h u s  o v e r e s t i m a t e s  t h e  number c f  

campers p r e s e n t  a l l  day. 

- M u l t i p l y i n g  a l l  v i s i t a t i o n  e s t i m a t e s  f o r  s i t e s  o t h e r  t h a n  

Atomic Speedway and t h e  commercial campground by four .  

Cons ide r ing  t h a t  most v i s i t o r s  a r e  p r e s e n t  a t  t h e  f a c i l i t y  

l e s s  t h a n  f o u r  hours ,  t h i s  s t e p  o v e r e s t i m a t e s  t h e  number of 

p e r s o n s  p r e s e n t  each 24-hour day. 
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Atomic Speedway was n o t  i n c l u d e d  i n  t h e  c a l c u l a t i o n s ,  Use of 

t h e  speedway is v e r y  s p o r a d i c ,  and it i s  f e l t  t h a t  i t s  r e s i -  

d e n t  e q u i v a l e n t  is n e g l i g i b l e  compared t o  t h e  o t h e r  

f a c i l i t i e s .  

The e q u i v a l e n t s  f o r  s e a s o n a l  t r a n s i e n t s  a r e  p r e s e n t e d  i n  

Tab le  2.2-9. 
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QUESTION ( 2 )  

S e c t i o n  2.2.1.5 

The A p p l i c a n t  s h o u l d  e x p l a i n  t h e  a p p a r e n t  d i s c r e p a n c y  between t h e  

number of s c h o o l s  o p e r a t i n g  i n  1981 and t h e  number of s c h o o l s  

i n d i c a t e d  i n  T a b l e  2.2-11. 

The number of s c h o o l s  o p e r a t i n g  i n  1981 w i t h i n  a 10-mile r a d i u s  of 

t h e  s i t e  l i s t e d  i n  t h e  t e x t  of S e c t i o n  2.2.1.5 s h o u l d  be twenty- 

one s c h o o l s  r a t h e r  t h a n  twenty-two s c h o o l s  as  shown. The number 

of s c h o o l s  l i s t e d  i n  T a b l e  2.2-11 is correct .  These c o r r e c t i o n s  

were p rov ided  i n  Amendment X I I I .  
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QUESTION ( 3 )  

S e c t i o n  2.2.2 

The A p p l i c a n t  s h o u l d  e x p l a i n  t h e  a p p a r e n t  d i s c r e p a n c y  between t h e  

f o l l o w i n g  two s e n t e n c e s  i n  t h e  no ted  s e c t i o n :  

"No w i l d l i f e  p r e s e r v e s ,  s a n c t u a r i e s  o r  h u n t i n g  

a r e a s  a r e  w i t h i n  10-mile r a d i u s  of t h e  s i te .  A 

wate r fowl  r e f u g e  which is p a r t  of t h e  Long I s l a n d  

W i l d l i f e  Managment a r e a  i s  l o c a t e d  on t h e  Tennessee  

River  approx imate ly  e i g h t  r a d i a l  miles.. . " 

I n  s e c t i o n  2.2.2, t h e  f i r s t  s e n t e n c e  which d e s c r i b e s  t h e  type ,  

l o c a t i o n ,  and d i s t a n c e  of w i l d l i f e  p r e s e r v e s ,  s a n c t u a r i e s ,  o r  h u n t i n g  

a r e a s  from t h e  s i t e  shou ld  be changed t o  r e a d  a s  f o l l o w s :  

"No w i l d l i f e  p r e s e r v e s ,  s a n c t u a r i e s ,  o r  h u n t i n g  a r e a s  

a r e  w i t h i n  a 5-mile r a d i u s  of t h e  S i t e . "  

A l l  of t h e  s e n t e n c e s  t h a t  f o l l o w  t h i s  s e n t e n c e  w i t h i n  s e c t i o n  2.2.2 

r e g a r d i n g  w i l d l i f e  management a r e a s  a r e  c o r r e c t  a s  p r e s e n t e d .  T h i s  

change was made i n  Amendment X I I I .  
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QUESTION ( 4 )  

S e c t i o n  2.2.2.2. 

I n  what y e a r  was t h e  C l i n c h  R i v e r  C o n s o l i d a t e d  I n d u s t r i a l  Park  

e s t a b l i s h e d ?  Of t h e  33  a c r e  t o t a l ,  how many a c r e s  a r e  occup ied  

by Eag le  P i c h e r ,  Inc .?  Does E a g l e  P i c h e r  have t a x  exempt s t a t u s  

o r  b e n e f i t  from any s t a t e  and/or l o c a l  development  subs idy?  What 

a r e  t h e  p r o s p e c t s  f o r  a d d i t i o n a l  i n d u s t r i a l  development  of t h e  

s i t e ?  

The C l i n c h  R i v e r  C o n s o l i d a t e d  I n d u s t r i a l  Park was e s t a b l i s h e d  i n  

1972. Eagle  P i c h e r ,  Inc .  c u r r e n t l y  o c c u p i e s  1 0  a c r e s  and h a s  a n  

1 
o p t i o n  on 20 a d d i t i o n a l  a c r e s  w i t h i n  t h i s  1 1 2  a c r e  park.  E a g l e  

I P i c h e r  does  n o t  have a t a x  exempt s t a t u s  and does  n o t  b e n e f i t  

from any s t a t e  and/or  l o c a l  development  s u b s i d i e s .  The p r o s p e c t s  

f o r  a d d i t i o n a l  i n d u s t r i a l  development  of t h e  pa rk  a r e  b e l i e v e d  t o  

be e x c e l l e n t  i f  t h e  CRBRP i s  c o n s t r u c t e d  a c c o r d i n g  t o  t h e  Oak 

Ridge Chamber of Commerce. 
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Q u e s t i o n  ( 5 )  

S e c t i o n  2.2.3.1 

A r e  t h e r e  any r e c r e a t i o n a l  o r  commercial f i s h i n g  u s e s  of s u r f a c e ?  

I f  e i t h e r  o r  bo th  a c t i v i t i e s  occurs ,  t h e  a p p l i c a n t  s h o u l d  

d e s c r i b e  t h e  a c t i v i t i e s  i n  d e t a i l .  

T o t a l  r e c r e a t i o n a l  and commercial f i s h  h a r v e s t  from W a t t s  Bar 

R e s e r v o i r  were prov ided  i n  r esponse  t o  Q u e s t i o n s  290.6R and 

290.7R, r e s p e c t i v e l y .  For f i s h  management purposes ,  Melton H i l l  

R e s e r v o i r  is c u r r e n t l y  c l o s e d  t o  commercial f i s h i n g .  Wat ts  Bar 

R e s e r v o i r  is c l o s e d  t o  f i s h i n g  w i t h  en tang lement  g e a r ,  and 

c u r r e n t  commercial a c t i v i t y  on t h e  r e s e r v o i r  is r e s t r i c t e d  t o  

t r o t  l i n e s ,  snag  l i n e s ,  s l a t  boxes, and hoop n e t s .  Commercial 

f i s h i n g  p r e s s u r e  i n  t h e  a r e a  of t h e  CRBRP i s  g e n e r a l l y  low 

because  of t h e  c o l d  n a t u r e  of t h e  Melton H i l l  R e s e r v o i r  r e l e a s e s  

and low p o p u l a t i o n s  of c a t f i s h  i n  t h a t  p o r t i o n  of t h e  r e s e r v o i r .  

There i s  some s e a s o n a l  f i s h i n g  f o r  p a d d l e f i s h  u s i n g  snag  l i n e s  

and b u f f a l o  u s i n g  b a i t  l i n e s .  T h i s  a c t i v i t y  is g e n e r a l l y  of 

s h o r t  d u r a t i o n  and l i m i t e d  t o  p e r i o d s  when t h e s e  f i s h  a r e  

m i g r a t i n g  p a s t  t h e  proposed s i t e  ( l a t e  w i n t e r  and s p r i n g ) .  

The most r e c e n t  i n f o r m a t i o n  a v a i l a b l e  on s p o r t  f i s h i n g  i n  W a t t s  

Bar R e s e r v o i r  i s  a 1980 c r e e l  s u r v e y  done by t h e  Tennessee  

W i l d l i f e  Resources  Agency. Data from t h i s  su rvey  i n d i c a t e s  t h a t  

t h e r e  were about  17,700 f i s h i n g  t r i p s  made i n  t h e  C l i n c h  R i v e r  

arm of Wat t s  Bar R e s e r v o i r ,  and a n g l e r s  h a r v e s t e d  a n  e s t i m a t e d  

42,700 f i s h  weighing 31,500 pounds. These numbers a r e  d e r i v e d  

from e s t i m a t e s  f o r  t h e  upper p o r t i o n  of Wat t s  Bar R e s e r v o i r  which 

i n c l u d e s  bo th  t h e  C l i n c h  River  and Tennessee  River  arms and 

assumes t h a t  50 p e r c e n t  of t h i s  p r e s s u r e  o c c u r s  i n  t h e  Tennessee  

River .  
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Most of t h e  f i s h i n g  p r e s s u r e  i n  t h e  C l i n c h  River  arm of Wat t s  Bar I 

Reservo i r ,  p a r t i c u l a r l y  i n  t h e  v i c i n i t y  of t h e  CRBRP s i t e ,  o c c u r s  
i n  w i n t e r  and e a r l y  s p r i n g  when s a u g e r  and w h i t e  b a s s  m i g r a t e  
through t h e  a r e a .  Although no s p e c i f i c  d a t a  a r e  a v a i l a b l e  t o  
document t h e  magni tudes  of d i f f e r e n c e s ,  most of t h e  f i s h i n g  
p r e s s u r e  o c c u r s  c l o s e  t o  Melton H i l l  Dam and a t  Kings ton Steam 
P l a n t  w h i l e  p r e s s u r e  around t h e  CRBRP s i t e  i s  much lower t h a n  a t  

e i t h e r  of t h e s e  a r e a s .  



. . 
, 1\ 
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QUESTION ( 6 )  
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T a b l e  2.2-1 

T h i s  t a b l e  and o t h e r s  which f o l l o w  a r e  based on p r e l i m i n a r y  1980 

Census d a t a .  A s  f i n a l  1980 d a t a  a r e  a v a i l a b l e ,  t h e  A p p l i c a n t  

shou ld  supp ly  r e v i s e d  t a b l e s .  

The f i n a l  1980 Census Repor t  was n o t  a v a i l a b l e  f o r  use  when t h e  

socioeconomic u p d a t e  was p r e p a r e d  (amendment X )  . The p r e l i m i n a r y  

1980 p o p u l a t i o n  numbers f o r  t h e  20 c i t i e s  and towns p r e s e n t e d  i n  

Tab le  2.2-1 and t h e  f i n a l  1980 Census numbers a r e  a lmos t  
i d e n t i c a l  ( l ess  t h a n  a  1 p e r c e n t  d i f f e r e n c e )  e x c e p t  f o r  Kingston,  

O l i v e r  Spr ings ,  Dayton, and Etowah. The f i n a l  p o p u l a t i o n  numbers 

f o r  Kingston, O l i v e r  Spr ings ,  and Etowah a r e  d i f f e r e n t  from t h e  

p r e l i m i n a r y  numbers by abou t  1 .6  p e r c e n t .  Only t h e  c i t y  of 

Dayton, l o c a t e d  45 r a d i a l  miles from t h e  S i t e  i s  s i g n i f i c a n t l y  

d i f f e r e n t  on t h e  f i n a l  r e p o r t  (14.4 p e r c e n t  h i g h e r ) .  Because t h e  

f i n a l  p o p u l a t i o n  numbers a r e  s o  c l o s e  t o  t h e  p r e l i m i n a r y '  r e p o r t  

numbers used i n  t h e  a n a l y s i s ,  it seems r e a s o n a b l e  and a p p r o p r i a t e  

t o  m a i n t a i n  t h e  use  of p o p u l a t i o n  census  d a t a  p r e s e n t e d  i n  T a b l e  

2.2-1. Use of t h e  f i n a l  1980 Census numbers would n o t  r e s u l t  i n  

any minor or  major d i f f e r e n c e s  i n  i n f o r m a t i o n  and c o n c l u s i o n s  

p r e s e n t e d  i n  amendment X t o  t h e  CRBRP ER. 
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QUESTION ( 7 )  

S e c t i o n  6.1.4.2.2 

The A p p l i c a n t  s h o u l d  u p d a t e  p o p u l a t i o n  p r o j e c t i o n s  f o r  Tennessee  

by u s i n g  t h e  l a t e s t  p o p u l a t i o n  p r o j e c t i o n s  p r e p a r e d  by t h e  S t a t e  

Department of P u b l i c  h e a l t h  on June  17 ,  1981. 

S e c t i o n  6.1.4.2.2 P o p u l a t i o n  P r o j e c t i o n s ,  was p r e p a r e d  p r i o r  t o  

t h e  u p d a t e  p o p u l a t i o n  p r o j e c t i o n s  p r e p a r e d  by t h e  S t a t e  

Department of P u b l i c  Hea l th  on J u n e  17,  1981. A p p r o p r i a t e  s t a t e  

and l o c a l  a g e n c i e s  were c o n t a c t e d  t o  o b t a i n  t h e i r  a v a i l a b l e  

p o p u l a t i o n  p r o j e c t i o n s  p r i o r  t o  beg inn ing  t h e  CRBRP p o p u l a t i o n  

p r o j e c t i o n  work. The d a t a  used i n  t h i s  p o p u l a t i o n  work h a s  been 

c o o r d i n a t e d  w i t h  l o c a l  and d i s t r i c t  p l a n n i n g  a g e n c i e s  p r i o r  t o  

f i n a l i z i n g  the work p r e s e n t e d  i n  amendment X. Because t h e  

p r o j e c t i o n s  p r e p a r e d  by t h e  P u b l i c  Hea l th  Department a r e  viewed 

a s  depar tment  p r o j e c t i o n s  r a t h e r  t h a n  f i n a l  s t a t e  p r o j e c t i o n s ,  i t  

i s  n o t  b e l i e v e d  t h e y  a r e  any more r e l i a b l e  t h a n  t h o s e  used i n  t h e  

CRBRP a n a l y s i s .  
! i 
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QUESTION ( 8 )  

Sec t ion  8.1.3.2 

Informat ion i n  t h i s  s e c t i o n  is  appa ren t ly  focused on p u b l i c l y  

supported schools .  The Appl ican t  should f u r n i s h  in format ion  on 

p r i v a t e  s e c t a r i a n  and non-sec ta r ian  schools.  

There a r e  128 approved p r i v a t e  or  pa roch ia l  elementary and 

secondary schoo l s  i n  t h e  S t a t e  of Tennessee. Overa l l ,  p r i v a t e  

s choo l s  i n  t h e  S t a t e  have approximately 3.5 pe rcen t  of t h e  t o t a l  

s t uden t  enrol lment .  I n  t h e  four-county a f f e c t e d  a r ea ,  

approximately 2 pe rcen t  of elementary and secondary s t u d e n t s  a r e  

e n r o l l e d  i n  approved p r i v a t e  and pa roch ia l  schools .  
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QUESTION ( 9 )  

S e c t i o n  8.1.3.6 

The i n f o r m a t i o n  i n  t h i s  s e c t i o n  is  d i r e c t e d  toward p u b l i c  

r e c r e a t i o n a l  f a c i l i t i e s .  The A p p l i c a n t  shou ld  i d e n t i f y  
o p p o r t u n i t i e s  a v a i l a b l e  a t  p r i v a t e l y  s u p p l i e d  r e c r e a t i o n a l  

a c t i v i t i e s  (e.g., movies, bowling, hunt ing ,  f i s h i n g )  . 

I t  seems i n a p p r o p r i a t e  t o  a t t e m p t  t o  q u a n t i f y  t h e  number, type ,  

and l o c a t i o n  of pr iva te ly-owned r e c r e a t i o n  f a c i l i t i e s  w i t h i n  t h e  

s t u d y  a r e a .  The f o c u s  of t h e  a n a l y s i s  was on impac t s  t o  p u b l i c  
s e r v i c e s ,  f a c i l i t i e s ,  and programs. P r i v a t e l y  s u p p l i e d  

r e c r e a t i o n a l  a c t i v i t i e s  were n o t  q u a n t i f i e d .  The s i z e  of t h e  

inmoving p o p u l a t i o n  i s  e x t r e m e l y  small compared t o  t h e  p o p u l a t i o n  

s i z e  of t h e  m e t r o p o l i t a n  a r e a ,  which w i l l  r e s u l t  i n  i n s i g n i f i c a n t  

e f f e c t s  t o  pr iva te ly-owned r e c r e a t i o n  a c t i v i t i e s .  I t  would be 

s u f f i c i e n t  mere ly  t o  mention t h a t  t h e r e  are  many p r  ivately-owned 

r e c r e a t i o n a l  f a c i l i t i e s  l o c a t e d  th roughou t  t h e  four-county  a r e a .  
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QUESTION (10)  

S e c t i o n  8 The A p p l i c a n t  shou ld  d e s c r i b e  t h e  p lann ing  

i n s t i t u t i o n s  i n  t h e  four-county  a r e a ,  s p e c i f i c a l l y :  

( a )  The c o n t r o l  of l a n d  use  d e c i s i o n s  and zon ing ;  

( b )  s p e c i a l  purpose  o rd inances ,  e. g., mobi le  homes, 

farmland p r e s e r v a t i o n ,  f l o o d p l a i n s ;  and 

( c )  comprehensive p l a n s  and p lann ing .  

The f o l l o w i n g  d i s c u s s i o n  summarizes t h e  p l a n n i n g  f u n c t i o n  i n  t h e  

four-county  a r e a :  

( a )  I n  Anderson County a l l  c i t i e s  and towns have  adop ted  

comprehensive p l a n s ,  zoning o r d i n a n c e s ,  and s u b d i v i s i o n  

r e g u l a t i o n s .  The county  does  n o t  have an  adop ted  

comprehensive p l a n  a t  t h i s  time. N e i t h e r  c i t i e s  nor  t h e  

county have s p e c i f i c  farmland p r e s e r v a t i o n  o rd inances .  

Mobile home use  i s  r e s t r i c t e d  i n  Oak Ridge b u t  g e n e r a l l y  

al lowed everywhere e l s e  i n  mobi le  home parks .  , 

( b )  Knox County and K n o x v i l l e  c i t y  have comprehensive p lans ,  

zoning o r d i n a n c e s ,  s u b d i v i s i o n  r e g u l a t i o n s  b u t  n e i t h e r  

t h e  county  nor t h e  c i t y  have a s p e c i f i c  f a rmland  p r e s e r -  

v a t i o n  o rd inance .  I n  Knoxvi l le ,  mobi le  homes a r e  re- 
s t r i c t e d  t o  mobi le  home parks ,  w h i l e  i n  Knox County, 

mobi le  homes a r e  t r e a t e d  l i k e  any o t h e r  s i n g l e  f a m i l y  

d w e l l i n g  r e g a r d i n g  s i t e  r e s t r i c t i o n s .  

( c )  I n  Loudon County, a l l  m u n i c i p a l i t i e s  and t h e  county  have ' 

comprehensive p lanning,  zoning o r d i n a n c e s ,  and sub- 

d i v i s i o n  r e g u l a t i o n s .  A f a rmland  p r e s e r v a t i o n  o r d i n a n c e  
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h a s  n o t  been passed  by any p lann ing  commission i n  Loudon 

County, Mobile homes i n  bo th  m u n i c i p a l i t i e s  and t h e  

county  a r e  t r e a t e d  l i k e  any o t h e r  s i n g l e - f a m i l y  d w e l l i n g  

r e g a r d i n g  s i t e  r e s t r i c t i o n s ,  

( d )  The major m u n i c i p a l i t i e s  and towns i n  Roane County a l l  

have comprehensive p l a n s ,  zoning o r d i n a n c e s ,  and 

s u b d i v i s i o n  r e g u l a t i o n s .  The county  h a s  never  adop ted  a  

comprehensive p lan ,  b u t  s e c t o r s  of t h e  coun ty  do have 

s u b d i v i s i o n  r e g u l a t i o n s .  I n  Rockwood, mobile  homes a r e  

g e n e r a l l y  a l lowed  everywhere,  whereas i n  O l i v e r  Spr ings ,  

Harriman, and Kingston,  t h e i r  l o c a t i o n  i s  r e s t r i c t e d  t o  

mobi le  home p a r k s  o r  c e r t a i n  r e s i d e n t i a l  d i s t r i c t s .  

A l l  f o u r  c o u n t i e s  and c i t i e s  w i t h i n  t h e  four-county  a r e a  have f l o o d -  

p l a i n  o r d i n a n c e s  t o  c o n t r o l  l a n d  development i n  f l o o d p l a i n  a r e a s .  
\ 

A l l  communities and c o u n t i e s  i n  t h e  s t u d y  a r e a  have a c t i v e  p l a n n i n g  

commissions. C i t i e s  l i k e  K n o x v i l l e  and Oak Ridge have t h e i r  own 

s t a f  f-suppor t e d  p l a n n i n g  a g e n c i e s .  However, i n  most c a s e s  th roughou t  

t h e  s t u d y  a r e a ,  p l a n n i n g  gu idance  and t e c h n i c a l  a s s i s t a n c e  i s  p r o v i d e d  

by c o n t r a c t e d  s e r v i c e  w i t h  e i t h e r  t h e  Eas t  Tennessee  Development 

D i s t r i c t  o r  t h e  Tennessee  S t a t e  P lann ing  O f f i c e .  
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QUESTION (11) 

Table  8.1-3 

The S t a t e  of Tennessee Department of P u b l i c  Heal th  S t a t e  Center  

f o r  Health S t a t i s t i c s  has  r e v i s e d  1980 p r o j e c t i o n s  f o r  t h e  
four-county impact a rea .  Because t h e s e  d a t a  a r e  based on t h e  

1980 Census, t h e  s t a f f  b e l i e v e s  t h a t  p r o j e c t i o n s  based on t h e  

s t a t e ' s  d a t a  would be more a c c u r a t e  than those  presen ted  i n  t h e  
t a b l e  c i t e d  above. Therefore,  t h e  Appl ican t  should provide a  

r e v i s e d  Table  8.1-3 us ing  t h e  most r e c e n t  d a t a  from t h e  s t a t e .  

I See response t o  q u e s t i o n  6 regard ing  t h e  use of department 
p r o j e c t i o n s  i n  p l ace  of t h e  pre l iminary  p r o j e c t i o n s  prepared by 
t h e  Bureau of t h e  Census. 
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QUESTION (12)  

Table  8.1-4 

Th i s  t a b l e  i n d i c a t e d  d e c l i n i n g  popu la t ion  i n  t h e  5-19 

(school-age) c o h o r t ;  t h e  s t a t e 1  s l a t e s t  p r o j e c t i o n s  f o r  1985 and 

1990 a l s o  i n d i c a t e  d e c l i n e s  i n  t h e  school-age cohor t  a t  t h e  

county l e v e l  (6/17/81). However, wi th  two except ions ,  Appendix 

Table 2.2-7 i n d i c a t e s  t h a t  school  supe r in t enden t s  expect  

i n c r e a s i n g  enroll inent ,  exc lus ive  of p r o j  e c t - r e l a t e d  c h i l d r e n .  

The Appl icant  should e x p l a i n  t h i s  apparen t  d iscrepancy.  

The Appl icant  does n o t  have a s p e c i f i c  exp lana t ion  f o r  t h i s  

d iscrepancy . 
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QUESTION (13)  

T a b l e  8  . l-17 

I n  t h e  NRC F i n a l  Env i ronmen ta l  S t a t e m e n t  ( F e b r u a r y  1 9 7 7 ) ,  t h e  

t r e a t m e n t  c a p a c i t y  and  a v e r a g e  d a i l y  f l o w  of  t h e  K i n g s t o n  sys t em 

were  1 ,500 ,000  gpd and  750,000 gpd, r e s p e c t i v e l y .  A s  t h e s e  

f i g u r e s  a re  c o n s i d e r a b l y  h i g h e r  t h a n  t h o s e  now p r e s e n t e d  by t h e  

A p p l i c a n t ,  t h e  A p p l i c a n t  s h o u l d  e x p l a i n  t h i s  d i s c r e p a n c y .  

The t r e a t m e n t  c a p a c i t y  and a v e r a g e  d a i l y  f l o w  numbers f o r  t h e  

Kings ton  sys tem p r e s e n t e d  i n  T a b l e  8.1-17 amendment X were 
rechecked  J a n u a r y  7 ,  1982,  and d e t e r m i n e d  t o  be c o r r e c t .  The 

\ t r e a t m e n t  c a p a c i t y  and  a v e r a g e  d a i l y  f low numbers p r e s e n t e d  i n  
t h e  o r i g i n a l  ER T a b l e  8.1-17 o f  1 ,500 ,000  and 750,000 gpd, 

r e s p e c t i v e l y ,  were a p p a r e n t l y  l i s t e d  i n c o r r e c t l y .  
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QUESTION (14)  

S e c t i o n  8.2.2.1 

The income d a t a  i n  t h i s  s e c t i o n  i m p l i e s  a  l a r g e  impact  on t h e  

four-county  a r e a .  However, some p o r t i o n  of t h e  t o t a l  income 
e a r n e d  w i l l  be s p e n t  o u t s i d e  t h e  a r e a  by inmovers w i t h  f a m i l i e s ,  

by inmovers who a r e  unaccompanied by fami ly  members, and by d a i l y  

commuters from o u t s i d e  t h e  four -coun ty  a r e a  (See FES-CP, S e c t i o n  

4 .5 .4) .  I n  a d d i t i o n ,  t h e  amount of income e a r n e d  by r e s i d e n t s  

(nonmovers) s h o u l d  be reduced by a n  amount e q u a l  t o  t h e i r  e a r n i n g  

p o t e n t i a l  i n  t h e  absence  of CRBR. The A p p l i c a n t  s h o u l d  u s e  t h e s e  

c o n s i d e r a t i o n s  t o  d e v e l o p  a n  income f i g u r e  which i n d i c a t e s  t h e  

n e t  d o l l a r  impact  w i t h i n  t h e  f  our-county a r e a .  

The numbers p r e s e n t e d  i n  s e c t i o n  8.2.2.1. a r e  g r o s s  employment and 

income t o t a l s  which w i l l  be s p r e a d  o v e r  t h e  p r o j e c t  r e c r u i t m e n t  

a r e a .  Theref  o re ,  t h e  p o s i t i v e  impact r e c e i v e d  from CRBKP 

p r o j e c t - r e l a t e d  employment and income i n  t h e  four -coun ty  a r e a  

would be l e s s  t h a n  t h e  g r o s s  t o t a l s  p r e s e n t e d  i n  t h i s  s e c t i o n .  
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QUESTION (15)  

S e c t i o n  8.2.2.2 

I n  view of t h e  Appalachian  Reg iona l  Commission's r e s e a r c h  on t h e  
s t u d y  a r e a ,  what i s  t h e  A p p l i c a n t ' s  r a t i o n a l e  f o r  u s i n g  a  lower  
m u l t i p l i e r  t h a n  t h o s e  developed i n  t h e  ARC s t u d y ?  

The ARC m u l t i p l i e r s  a r e  more i n d i c a t o r s  of t h e  type  of economy 
each county  has  t h a n  i n d i c a t o r s  of t h e  s i z e  of employment change 
which would be b rough t  a b o u t  by a  change i n  b a s i c  employment. 
Tha t  is, t h e  ARC m u l t i p l i e r s  i n c l u d e  secondary  employment from 
such t h i n g s  a s  c e n t r a l  t r a d e s  and s e r v i c e  f u n c t i o n s  (e.g., 

\ banking and s t o c k  exchange) ;  i n l e a k a g e  from nearby c o u n t i e s  t o  
/ major s t o r e s  o r  r e s t a u r a n t s ;  and e x p e n d i t u r e s  by t o u r i s t s .  The 

a p p l i c a n t  concluded t h a t  t h e  Chamber of Commerce m u l t i p l i e r  was a 
b e t t e r  estimate t o  use  f o r  t h i s  a n a l y s i s  b u t  t o  be c o n s e r v a t i v e ,  
it was rounded downward t o  1.6.  



AMENDMENT X V  
JULY 1982 

QUESTION (16)  

S e c t i o n  8.2.2.3 

What i s  t h e  c u r r e n t  s t a t u s  of P.L. 81-875 f o r  FY 1982? 

We unders tand  t h a t  t h e  p u b l i c  law number s h o u l d  have been 81-874. 

The t o t a l s  f o r  P.L. 81-874 a r e  4 p e r c e n t  below t h e  l e v e l s  

approved i n  t h e  O f f i c e  of Management and Budget  (OMB) 1982 budget  

document d a t e d  March 1981. The U. S. House of R e p r e s e n t a t i v e s  

A p p r o p r i a t i o n s  Committee s t a f f  has  n o t  y e t  r e c e i v e d  a n  a c t u a l  

breakdown of t h e  v a r i o u s  f u n d i n g  c a t e g o r i e s .  Based on t h e  

Cont inu ing  R e s o l u t i o n  f i g u r e s ,  below a r e  rough e s t i m a t e s  a s  t o  
l e v e l s  06 payment: 

--"An payments: approx imate ly  85 p e r c e n t  o.f FY 81 payments 

--"B" payments: 65 p e r c e n t  t o  70 p e r c e n t  of FY 81  l e v e l s  i n  
d i s t r i c t s  20 p e r c e n t  or  more of ave rage  d a i l y  a t t e n d a n c e  (ADA) 
comprised of "B" c h i l d r e n  

--"B" payments: 30 ' p e r c e n t  t o  35 p e r c e n t  of FY 81  l e v e l s  i n  
d i s t r i c t s  w i t h  l e s s  t h a n  20 p e r c e n t  "B" c h i l d r e n  

--" ( 3 ) D ( 2 )  B" payments: payments f o r  t h o s e  d i s t r i c t s  w i t h  50 
p e r c e n t  or  more of "Att and " B "  c h i l d r e n  is  " f u l l y  fundedn and 
"no t  p ro - ra ted"  based on t h e  1982 r e q u e s t  

Notwi ths tand ing  t h e  Cont inu ing  R e s o l u t i o n ,  OMB is c a l l i n g  f o r  a 

r e c i s s i o n  of a l l  impact a i d  money, excep t  $185 m i l l i o n  f o r  payments t o  

super  A d i s t r i c t s  a t  84 p e r c e n t  of t h e  FY 81  A payment l e v e l .  

There fo re ,  a l l  B money and a l l  non-super A ( s u p e r  A d i s t r i c t  b e i n g  a 

s c h o o l  w i t h  20 p e r c e n t  o r  more of ADA comprised of A p u p i l s )  would be 

e l i m i n a t e d .  
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QUESTION ( 17 ) 

T a b l e s  8.2-1 and 8.2-2 

Do t h e s e  t a b l e s  r e f l e c t  t h e  o n s i t e  employment of main tenance ,  

s e c u r i t y ,  and o t h e r  c o n t r a c t  p e r s o n n e l ?  I f  t h e y  do n o t  r e f l e c t  

t h e s e  c a t e g o r i e s  of  workers ,  t h e  t a b l e s  s h o u l d  be r e v i s e d .  

T a b l e s  8.2-1 and 8.2-2 do  r e f l e c t  t h e  o n s i t e  employment 

main tenance ,  s e c u r i t y ,  and o t h e r  c o n t r a c t  p e r s o n n e l .  
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QUESTION ( 18)  

S e c t i o n  8.3.2.1 

The A p p l i c a n t  s h o u l d  p r o v i d e  c o p i e s  of  r e f e r e n c e s  2 t h r o u g h  7 

c i t e d  i n  t h i s  s e c t i o n .  

These r e f e r e n c e s  have  been p r o v i d e d  t o  t h e  NRC i n  a l e t t e r  t o  

P a u l  Check from John Longnecker  "Response t o  KRC Q u e s t i o n s  1-39 ,"  

J a n u a r y  22, 1982.  
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QUESTION ( 1 9 )  

Sec t ion  8.3.2.1 

What a r e  t h e  bases  and assumptions  f o r  t h e  s p e c i f i c  ass ignments  
of in-moving workers t o  t h e  i n d i v i d u a l  j u r i s d i c t i o n s ?  

The s p e c i f i c  assignment of in-moving workers t o  i n d i v i d u a l  j u r i s -  
d i c t i o n s  is  based on a  comparative case  s tudy of t h e  r e s i d e n t i a l  

p a t t e r n s  exper ienced a t  s i x  nuc l ea r  p l a n t s  being cons t ruc t ed  by 
W A  ( r e f e r e n c e s  2-7 provided i n  response t o  q u e s t i o n  1 8 ) .  

Fac to r s  such a s  municipal  popula t ion  s i z e ,  d i s t a n c e  t o  t h e  s i t e ,  
housing add-ons by type,  and l o c a t i o n  and c a p a c i t y  of highways, 

I e tc . ,  were eva lua t ed  t o  determine s i m i l a r i t i e s  and d i f f e r e n c e s  i n  
J , se t t l emen t  p a t t e r n s  t h a t  could occur i n  t h e  CRBRP four-county 

impact a r ea .  Knowledgeable p l anne r s  from l o c a l  p lanning agenc ie s  
were consu l ted  p r i o r  t o  f i n a l i z i n g  t h e  s e t t l e m e n t  p a t t e r n  
presen ted  i n  amendment X. 
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QUESTION (20)  

S e c t i o n  8.3.2.1.2 

A s  p r e v i o u s l y  i n d i c a t e d  (see comment no. 8 ) ,  t h e  i n f o r m a t i o n  i n  
t h i s  s e c t i o n  s h o u l d  r e f l e c t  c o n d i t i o n s  a t  p r i v a t e  schoo l s .  
Theref  o re ,  t h e  A p p l i c a n t  s h o u l d  supp ly  in£ o rmat ion  on pr  i v a t e  
s e c t a r i a n  and n o n - s e c t a r i a n  s c h o o l s .  

See response  t o  q u e s t i o n  no. 8. 
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QUESTION 

S e c t i o n  8.3.2.1.3 

The A p p l i c a n t  assumes t h a t  t h r e e  highway " i n t e r s e c t i o n s  w i l l  be  

upgraded t o  s u f f i c i e n t l y  accommodate t h e  p r o j e c t e d  t r a f  f i ce  " 
S p e c i f i c a l l y ,  what improvements would have t o  be made t o  a c h i e v e  

t h e  s t a t e d  o b j e c t i v e ?  Are t h e s e  improvements c u r r e n t l y  
programmed by a p p r o p r i a t e  a u t h o r i t i e s ?  I f  t h e s e  improvements a r e  
n o t  c u r r e n t l y  programmed, what is t h e  l i k e l i h o o d  t h a t  t h e y  would 

be implemented? 

RESPONSE [a 

R e c o n s t r u c t i o n  of t h e  i n t e r s e c t i o n  of S.R. 58  and S.R. 95 t o  

p rov ide  s e p a r a t e d  g r a d e s  and ramps is  underway. 
1 

The s p e c i f i c  improvements proposed f o r  t h e  i n t e r s e c t i o n  of Bear  
C r e e k  Road and S.R. 58  a r e  t h e  a d d i t i o n  of ramps t o  t h e  e x i s t i n g  

s e p a r a t e d  g rade  i n t e r s e c t i o n .  The s c h e d u l e  f o r  accompl i sh ing  t h e  
improvement i s  t o  be developed w i t h  t h e  Tennessee  Department of 

T r a n s p o r t a t i o n .  

S t u d i e s  t o  d e t e r m i n e  s p e c i f i c  improvements a t  t h e  i n t e r s e c t i o n  of 

Bear C r e e k  Road and S.R. 95 a r e  underway. 
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QUESTION 

Sec t ion  8.3.2.1.3 

Does t h e  Appl icant  f o r e s e e  an i n c r e a s e  i n  e i t h e r  a c c i d e n t s  o r  

road maintenance a s  a r e s u l t  of i nc reased  t r a f f i c  volumes? W i t h  

r e spec t  t o  road maintenance, do t h e  coun t i e s  and/or s t a t e  have 

l o a d  l i m i t s  f o r  roads?  

RESPONSE ( 22 

The amount of road maintenance and t h e  number of a c c i d e n t s  a r e  

both a n t i c i p a t e d  t o  i n c r e a s e  wi th  i nc reased  t r a f f i c  volumes. The 

S t a t e  of Tennessee does have l o a d  l i m i t s  f o r  roads. The maximum 

a l lowable  weight l i m i t  f o r  f ive-ax le  t r a c t o r  t r a i l e r  r i g s  

t r a v e l i n g  on Tennessee s t a t e  roads  i s  80,000 pounds. Weight 

l i m i t s  f o r  t r u c k s  o t h e r  than f i v e - a x l e  v e h i c l e s  on s t a t e  roads 

a r e  lower than t h e  80,000 pound maximum l i m i t  and vary i n  

accordance wi th  t h e  type of t ruck .  Load l i m i t s  a r e  a l s o  r equ i r ed  

on country  roads and a r e  based on t h e  type of veh ic l e .  
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QUESTION (23) 

Sec t ion  8.3.2.1.5 

What i s  t h e  App l i can t ' s  b a s i s  f o r  concluding t h a t  no " r e c r e a t i o n  
program w i l l  be s i g n i f i c a n t l y  adve r se ly  a f f e c t e d n ?  What is t h e  
a n a l y s i s  which i n d i c a t e s  t h a t  Roane County1 s r e c r e a t i o n a l  
f a c i l i t i e s  a r e  a l r e a d y  i n  s h o r t  supply? 

The conc lus ion  t h a t  no r e c r e a t i o n  program w i l l  be s i g n i f i c a n t l y  
adverse ly  a f f e c t e d  i s  based on t h e  e x p e c t a t i o n  of a  r e l a t i v e l y  

small peak popu la t ion  i n f l u x  i n  t h e  fou r  county a r ea .  The 
conclusion regard ing  e x i s t i n g  s h o r t a g e s  i n  Roane Countyls  

1 
r e c r e a t i o n a l  f a c i l i t i e s  was based on comparisons between t h e  
c u r r e n t  populat ion,  l i m i t e d  e x i s t i n g  f a c i l i t i e s  (Table  8.1-20), 
and s t anda rds  of t h e  Nat iona l  Recrea t ion  and Park Assoc ia t ion .  
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QUESTION (24)  

S e c t i o n  8  .3 -2.1 - 5  

Would t h e  s i t e  be v i s i b l e  from nearby van tage  p o i n t s  such a s  

h i s t o r i c  s i tes,  a r e a s  of r e c r e a t i o n ,  or  hous ing developments?  

Would t h e  con ta inment  b u i l d i n g  be v i s i b l e  from such v a n t a g e  

p o i n t s ?  

The CRBRP s i t e  w i l l  be  v i s i b l e  from v a r i o u s  v a n t a g e  p o i n t s  nea r  

t h e  p l a n t  s i te .  Both t h e  s i t e  and t h e  conta inment  b u i l d i n g  w i l l  

be v i s i b l e  from p o r t i o n s  of bo th  1-40 and S.R. 58. Both t h e  s i t e  

and t h e  con ta inment  b u i l d i n g  w i l l  be v i s i b l e  from r e c r e a t i o n  

s i tes  1 and 2  l i s t e d  on T a b l e  2.2-8. The s i t e  w i l l  n o t  be 

v i s i b l e  from any housing development  w i t h i n  t h e  s t u d y  a r e a  b u t  

w i l l  be e a s i l y  s e e n  from many of t h e  s i n g l e - f a m i l y  homes from 

a c r o s s  t h e  C l i n c h  River .  F i n a l l y ,  t o  t h e  b e s t  of our  knowledge, 

n e i t h e r  t h e  conta inment  b u i l d i n g  nor t h e  p l a n t  s i t e  w i l l  be 

v i s i b l e  from any s i g n i f i c a n t l y  o f f s i t e  h i s t o r i c a l  s i t e  or  

s t r u c t u r e  w i t h i n  t h e  s t u d y  a r e a .  (See  a l s o  ER S e c t i o n s  2.3 and 

5.6 -2  - 4 )  . 



QUESTION ( 2 5 )  

AMENDMENT XV 
JLlLY 1982 

Appendix- I n t r  o d u c t i o n  

The A p p l i c a n t  shou ld  p r e p a r e  a  t a b l e  s i m i l a r  t o  T a b l e  8.3-2 b u t  

assuming M i g r a t i o n  C o n d i t i o n  B. 

CRBRP ESTIMATED POPULATION EFFECTS PEAK YEAR OF CONSTRUCTION 

FOR MIGRATION CONDITION B+ 

p r o i e c t e d  Em~lovment  

i p o ~ u l a t i o n  E f f e c t s  

Number of movers 

Movers w i t h  f a m i l i e s  (70%) 

Movers w i t h o u t  f a m i l i e s  (30%) 

School  age  c h i l d r e n *  

T o t a l  p o p u l a t i o n  i n f l u x * *  

+ ~ n f o r m a t i o n  p rov ided  i n  Appendix C (P.C-3) Amendment X I 1 1  

*Assuming .7 s c h o o l  age  c h i l d r e n  pe r  f ami ly .  

**Assuming 3.2 p e o p l e  p e r  f ami ly .  
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QUESTION (26) 

Appendix- In t roduc t ion  

I n  S e c t i o n  8, M i g r a t i o n  C o n d i t i o n  A was i n d i c a t e d  a s  25 p e r c e n t ,  

w h i l e  t h i s  l e v e l  of m i g r a t i o n  is  d e f i n e d  a s  26 p e r c e n t  i n  t h e  

Appendix. The A p p l i c a n t  s h o u l d  e x p l a i n  t h i s  a p p a r e n t  

d i s c r e p a n c y  . 

RESPONSE 26 

I n  t h e  i n t r o d u c t i o n  of S e c t i o n  8, Migra t ion  C o n d i t i o n  A i s  

i n d i c a t e d  a s  26 p e r c e n t ,  t h e  same a s  t h e  l e v e l  of m i g r a t i o n  

d e f i n e d  i n  t h e  Appendix. 
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QUESTION ( 27) 

Appendix-Table 2.2-8 

P r o j e c t  enro l lment  f o r  Knox County d i f f e r s  s i g n i f i c a n t l y  from 

d a t a  i n  Table  8.3-2, 

We assume t h e r e  was a  typographica l  e r r o r  and Table  8.3-5 is t h e  

, t a b l e  i n  q u e s t i o n  r a t h e r  than Table  8.3-2. Appendix Table  2.2-8 

prov ides  p r o j e c t  enro l lment  f o r  t h e  40 p e r c e n t  mover r a t e  wh i l e  

Table  8.3-5 prov ides  p r o j e c t  enro l lment  f o r  t h e  26 p e r c e n t  movers 

r a t e .  The numbers f o r  Knox County d i f f e r  s i g n i f i c a n t l y  because 
of t h e  comparison of p r o j e c t  enro l lment  from two d i f f e r e n t  mover 

) r a t e s .  
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QUESTION ( 2 8 )  

Appendix-Sect ion 2.4 

What i s  t h e  b a s i s  f o r  t h e  A p p l i c a n t ' s  c o n c l u s i o n  t h a t  no 

expans ion  of f i r e  p r o t e c t i o n  s e r v i c e s  would be n e c e s s a r y  d u r i n g  

t h e  ' c o n s t r u c t i o n  p e r i o d ?  Do c u r r e n t  f i r e  p r o t e c t i o n  s e r v i c e s  

meet o r  exceed g u i d e l i n e s  e s t a b l i s h e d  by t h e  n a t i o n a l  i n s u r a n c e  
r a t i n g  o r g a n i z a t i o n ,  t h e  American I n s u r a n c e  A s s o c i a t i o n ?  

The c o n c l u s i o n  t h a t  no expans ion  of f i r e  p r o t e c t i o n  s e r v i c e s  

would be n e c e s s a r y  is based on t h e  e x p e c t a t i o n  of a  r e l a t i v e l y  
s m a l l  peak p o p u l a t i o n  i n f l u x  t h a t  shou ld  a l s o  be w i d e l y  

d i s t r i b u t e d  among a r e a  communities.  Maintenance of c u r r e n t  

l e v e l s  of s e r v i c e ,  n o t  n a t i o n a l  i n s u r a n c e  r a t i n g  g u i d e l i n e s ,  were 

used a s  t h e  b a s i s  f o r  t h e  assessment .  Thus, t h e  r e l a t i o n  of 

c u r r e n t  f i r e  p r o t e c t i o n  s e r v i c e s  t o  t h o s e  i n s u r a n c e  g u i d e l i n e s  

was n o t  c o n s i d e r e d .  
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QUESTION (29)  

Appendix-Sect ion 2.5 

The A p p l i c a n t ' s  a n a l y s i s  of and c o n c l u s i o n  on t h e  adequacy of 

wa te r  supp ly  f a c i l i t i e s  does n o t  appear  t o  t a k e  i n t o  accoun t  

p o p u l a t i o n  growth between 1981 and 1985. Cons ide r ing  t h i s  

inc rement  of growth and t h e  i n f l u x  of p r o j e c t - r e l a t e d  p o p u l a t i o n ,  

would t h e s e  f a c i l i t i e s  be a d e q u a t e ?  

RESPONSE ( 291 

E x i s t i n g  and proposed wa te r  supply  f a c i l i t i e s  w i l l  be a b l e  t o  

accommodate t h e  demand f o r  use  of wa te r  from both  t h e  p o p u l a t i o n  

growth between 1981 and 1985 and t h e  p r o j e c t e d  CRBRP 

p r o j e c t - r e l a t e d  demand. 
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QUESTION (30)  

Appendix-Sect ion 2.6 

The comment and q u e s t i o n  i n  i t e m  (29)  a p p l i e s  t o  t h i s  s e c t i o n .  

E x i s t i n g  and  proposed was tewate r  and s o l i d  w a s t e  d i s p o s a l  

f a c i l i t i e s  w i l l  be  a b l e  t o  accommodate t h e  demand f o r  use  of 

t h e s e  type  of p u b l i c  s e r v i c e s  from bo th  t h e  p o p u l a t i o n  growth 

between 1981 and 1985 and t h e  p r o j e c t e d  CRBRP p r o j e c t - r e l a t e d  

demand. 
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QUESTION (31)  

Appendix-Section 2.6 

The amount of s o l i d  w a s t e  g e n e r a t e d  by t h e  inmoving p o p u l a t i o n  is  
o v e r s t a t e d  by a  f a c t o r  of 10  and t h e  amount of t o t a l  s o l i d  w a s t e  

handled  p e r  day d i f f e r s  from t h e  t o t a l  f i g u r e  i n  S e c t i o n  

8.1.3.3.3.  The A p p l i c a n t  shou ld  check t h e s e  d a t a  and c o r r e c t  a s  

n e c e s s a r y .  

RESPONSE ( 31 1 

The c a l c u l a t i o n s  p r e s e n t e d  i n  Appendix s e c t i o n  2.6 f o r  t h e  amount 

of s o l i d  w a s t e  g e n e r a t e d  by t h e  inmoving p o p u l a t i o n  were  

rechecked and found t o  be c o r r e c t .  The number of t o n s  of s o l i d  

w a s t e  handled  p e r  day i n  t h e  f o u r  c o u n t i e s  l i s t e d  on page C-42 a s  

( a b o u t  1 ,025  t o n s )  shou ld  be changed t o  r e a d  ( a b o u t  525 t o n s ) .  

T h i s  change was i n c l u d e d  i n  Amendment X I I I .  
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QUESTION ( 32) 

Appendix-Section 3.2 

I n  what  i n s t a n c e s  would a n  "assessment  l a g "  a p p l y ?  Who would be 

r e s p o n s i b l e  f o r  an  assessment  l a g  i f  it d i d  o c c u r ?  

An assessment  l a g  is  s imply  t h e  t i m e  r e q u i r e d  f o r  a  new a d d i t i o n  

t o  t h e  p r o p e r t y  t a x  r o l l s  t o  pay i t s  f u l l  s h a r e  of t a x e s .  I t  

would be expec ted  t o  occur  i n  most, i f  n o t  a l l ,  i n s t a n c e s  and 

would n o t  be c o n s i d e r e d  a n  unusual  occur rence .  
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QUESTION (33)  

Appendix-Sect ion 3.2 

The A p p l i c a n t  men t ions  s t a t e  f u n d s - - s t a t e  f o u n d a t i o n  and equa l -  
i z a t i o n - - i n  t h e  a n a l y s i s  of l o c a l  e x p e n d i t u r e s  and revenues .  Do 
t h e  l e v e l  of t h e s e  funds  o r  any o t h e r  i n t e r g o v e r n m e n t a l  t r a n s f  e r  
f u n d s  t o  l o c a l  j u r i s d i c t i o n s  change w i t h  changing l o c a l  revenue 
l e v e l s ?  

RESPONSE ( 3 3  1 

S t a t e  f o u n d a t i o n  f u n d s  a r e  a p p o r t i o n e d  e q u a l l y  t o  a l l  s c h o o l  

sys tems i n  t h e  s t a t e  on a  p e r  ADA b a s i s  w i t h  a d d i t i o n a l  fund ing  
r e l a t e d  t o  v o c a t i o n a l  and s p e c i a l  e d u c a t i o n  needs.  I n  c o n t r a s t ,  

e q u a l i z a t i o n  f u n d s  a r e  a p p o r t i o n e d  on t h e  b a s i s  of each 
j u r i s d i c t i o n ' s  c a p a c i t y  t o  g e n e r a t e  p r o p e r t y  t a x  revenue,  i.e., 

l o c a l  p r o p e r t y  a s s e s s m e n t  v a l u e s .  Depending on v a l u e s  s t a t e w i d e ,  
an i n c r e a s e  i n  t h o s e  v a l u e s  c o u l d  p o s s i b l y  r e s u l t  i n  a  d e c r e a s e  

i n  e q u a l i z a t i o n  funds .  However, f o r  purposes  of t h e  f i s c a l  
a n a l y s e s ,  it was assumed t h a t  t h e  c u r r e n t  l e v e l  of both  

e d u c a t i o n a l  r evenues  would remain c o n s t a n t .  
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QUESTION (34)  

Appendix-Section 3.2 

The Appl icant  s t a t e s  t h a t  no necessary  educa t ion- re la ted  c a p i t a l  

improvements were i d e n t i f i e d .  However, Tables  2.2-5 and 2.2-6 

i n d i c a t e  t h a t  1 5  c lassrooms and 29 c lassrooms would be needed 

under Migrat ion Condi t ions  A and B, r e s p e c t i v e l y .  The Appl icant  

should e x p l a i n  t h i s  apparen t  d i sc repancy  and provide t h e  bases  

f o r  t h e  conclusion.  

Tables  2.2-5 and 2.2-6 i n d i c a t e  t h a t  1 5  c lassrooms and 29 

c lassrooms would be needed under Migrat ion Condi t ions  A and B, 

r e s p e c t i v e l y .  Th i s  does n o t  mean t h a t  up t o  29 c lassrooms would 

have t o  be b u i l t  t o  accommodate p r o j e c t - r e l a t e d  s t u d e n t s .  Under 

mig ra t ion  Condi t ion B ( t h e  wors t  case  s c e n a r i o )  980 s t u d e n t s  

would have t o  be housed f o r  a per iod  of no more than one yea r  by 

t h e  8 school  systems (see Appendix Table  2.2-8) . Because of t h e  

low number of s t u d e n t s  added t o  each system ( t o  be ass igned  t o  

v a r i o u s  s choo l s  g rades  K-12 l o c a t e d  throughout each school  

system) and because of t h e  s h o r t  time per iod  of maximum 

p r o j e c t - r e l a t e d  demands, it i s  concluded t h a t  no school  system 

would choose t o  c o n s t r u c t  a new school  f a c i l i t y  t o  accommodate 

p r o j e c t - r e l a t e d  s t u d e n t s .  Ins tead ,  they  would a s s i g n  i n d i v i d u a l  

s t u d e n t s  t o  e x i s i t n g  rooms wi th  a v a i l a b l e  space and i n  c a s e s  of 

demand exceeding capac i ty ,  a s s i g n  s t u d e n t s  t o  school  a r e a s  

excluded i n  t h e  c a p a c i t y  numbers used i n  Appendix Table  2.2-7. 
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Appendix-Table 3.2 

The t a b l e  and t e x t  a r e  u n c l e a r  a s  t o  whether  t h e  s a l e s  and 

beverage  t a x  d a t a  r e f l e c t  l o c a l  c o l l e c t i o n s  ( w i t h  a  s m a l l e r  

amount be ing d i s p e r s e d  t o  t h e  m u n i c i p a l i t i e s  by h i g h e r  l e v e l s  of 

government) o r  t h e  a c t u a l  d i s p e r s e m e n t s  t o  l o c a l  government. The 

A p p l i c a n t  shou ld  c l a r i f y .  Also, by assuming t h a t  t h e  

p r o j e c t - r e l a t e d  ( inmoving) p o p u l a t i o n  have t h e  same p e r  c a p i t a  

income a s  r e s i d e n t s ,  t h e  A p p l i c a n t  i s  c o n s e r v a t i v e l y  e s t i m a t i n g  

s a l e s  t a x  and beverage  t a x  revenues .  Does t h e  A p p l i c a n t  a g r e e  

t h a t  i ts  e s t i m a t e s  of s a l e s  and beverage  t a x  r e v e n u e s  a r e  

c o n s e r v a t i v e ?  

The s a l e s  and beverage  t a x  d a t a  r e f l e c t  a c t u a l  d i s b u r s e m e n t s  t o  

l o c a l  governments.  We a g r e e  t h a t  t h e  e s t i m a t e s  of s a l e s  and 

beverage  t a x e s  a r e  c o n s e r v a t i v e .  
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QUESTION ( 36) 

T a b l e  3.1 

What a r e  t h e  s p e c i f i c  v a l u e s  and assumpt ions  u n d e r l y i n g  t h e  d a t a  

i n  t h e  column t i t l e d ,  "Inmover-Related Taxab le  Assessed  Value"? 
T h i s  i n f o r m a t i o n  shou ld  be p r e s e n t e d  f o r  each housing t y p e  and 

j u r i s d i c t i o n .  

Refe r  t o  t h e  t a b l e  below. Those v a l u e s  a r e  e s t i m a t e d  from t h e  

range  of v a l u e s  i n c l u d e d  i n  t h e  v a r i o u s  s o u r c e s  r e f e r e n c e d  i n  

T a b l e  3.1 of Appendix C. 

AVERAGE HOUSING VALUES 

J l o c a t  i on  

C l i n t o n  
Oak Ridge 
Lenoi  r  C i t y  
Kings ton 
Rockwood 
Har r  iman 
Anderson Co. 
Knox CO. 
Loudon Co. 
Roane Co. 

Single-Family  Mobile 

L Homes 

Mult i-  

*Per u n i t  
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QUESTION (37)  

T a b l e s  3.3 and 3.12 

The A p p l i c a n t  s h o u l d  s p e c i f y  t h e  p o p u l a t i o n  f i g u r e s  used  f o r  each 

j u r i s d i c t i o n  t o  d e r i v e  t h e  g e n e r a l  fund and s c h o o l  fund revenues .  

How do t h e s e  numbers d i f f e r  from t h o s e  c o n t a i n e d  i n  o r  u n d e r l y i n g  

T a b l e  8.2-1, 8.3-3, and 8.3-4? Also,  i n  t h i s  ser ies  of t a b l e s ,  

how a r e  s a l e s  t a x e s  a p p o r t i o n e d  between g e n e r a l  fund and s c h o o l  

fund revenues?  

RESPONSE 37 

The p o p u l a t i o n  f i g u r e s  used t o  e s t i m a t e  t h e  g e n e r a l  fund and 

s c h o o l  fund revenues  a re  e i t h e r  found i n  o r  d e r i v e d  from T a b l e s  

8.3-3 and 8.3-5. The employment f i g u r e s  i n  T a b l e  8.2-1 were n o t  

used i n  e s t i m a t i n g  revenues  b u t  i n s t e a d  p r o v i d e  t h e  b a s i s  f o r  t h e  

a n a l y s i s  p o p u l a t i o n  and hous ing  estimates. For t h e  purposes  of 

e s t i m a t i n g  p e r  c a p i t a  revenues,  h a l f  of t h e  p o p u l a t i o n  e s t i m a t e d  

f o r  each m u n i c i p a l i t y ,  e x c e p t  f o r  Oak Ridge and Knoxvi l le ,  was 
assumed t o  be l o c a t e d  o u t s i d e  of t h e  munic ipa l  l i m i t s  b u t  i n  t h e  

g e n e r a l  a r e a .  For example, abou t  240 p e r s o n s  would be expec ted  

t o  l o c a t e  w i t h i n  t h e  c i t y  l i m i t s  of Kings ton (see T a b l e  8 .3-3) .  

The housing d i s t r i b u t i o n  d a t a  i n  T a b l e  8.3-4 were used i n  

e s t i m a t i n g  p r o p e r t y  t a x  revenue f o r  each j u r i s d i c t i o n .  T a b l e  

8.3-5 c o n t a i n s  t h e  d a t a ,  number of s t u d e n t s  by j u r i s d i c t i o n ,  used 

i n  e s t i m a t i n g  p e r  p u p i l  e d u c a t i o n a l  revenue.  The p e r  c a p i t a  

s a l e s  t a x  revenue f i g u r e s  c o n t a i n e d  i n  T a b l e  2.2 of Appendix C 

a r e  based on t h e  amount of sales  t a x  revenue h i s t o r i c a l l y  

r e c e i v e d  by e i t h e r  t h e  g e n e r a l  o r  s c h o o l  funds .  There fo re ,  t h e r e  

was no appor t ionment  between t h e  two funds .  
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QUESTION ( 38) 

Appendix-Table 3.13 

In add i t ion  t o  sa la ry ,  what a r e  the  components of the  

cos t / teacher  da ta?  - 
The cos t / teacher  da ta  a r e  based on s a l a r y  only. 
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QUESTION ( 3 9 )  

Append ix -Re fe r ences  

The A p p l i c a n t  s h o u l d  p r o v i d e  a c o p y  of  c i t a t i o n  8 .  

T h i s  r e f e r e n c e  was  p r o v i d e d  t o  t h e  NRC i n  a l e t t e r  Longnecke r  t o  

Check,  "Response  t o  NRC Q u e s t i o n s  1 -39 ,"  J a n u a r y  2 2 ,  1 9 8 2 .  
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Oues t ion  (40)  

Appendix S e c t i o n  1 . 0  What i s  t h e  b a s i s  f o r  t h e  p e r c e n t a g e  
d i s t r i b u t i o n  of o p e r a t i n g  work f o r c e  i n  t h e  c o u n t i e s ?  Why 

wouldn ' t  t h e  p e r c e n t a g e  d i s t r i b u t i o n  i n  T a b l e  8.1-7 be a  more 
a c c u r a t e  e s t i m a t e  of where CRBRP employees w i l l  choose t o  l i v e  

t h a n  t h e  d i s t r i b u t i o n  i n  S e c t i o n  1 .0?  

The d i s t r i b u t i o n  of t h e  o p e r a t i n g  movers i s  based on t h e  same 

f a c t o r s  u t i l i z e d  i n  t h e  d i s t r i b u t i o n  of c o n s t r u c t i o n  movers, 
i .e.,  d i s t a n c e  and d i r e c t i o n  t o  t h e  s i t e ,  a r e a  housing 

a v a i l a b i l i t y ,  and d a t a  on l o c a t i o n  p a t t e r n s  from TVA employee 

su rveys .  T a b l e  8.1-7 i n d i c a t e s  t h e  e x i s t i n g  l o c a t i o n  of DOE 

employees, many of whom have been a r e a  r e s i d e n t s  f o r  a  l o n g  

p e r i o d  of  t ime.  T h e r e f o r e ,  t h e  d a t a  do n o t  r e f l e c t  r e c e n t  

hous ing  t r e n d s ,  t h e  most i m p o r t a n t  of which is t h e  tremendous 

growth i n  west Knox County i n  t h e  p a s t  decade. I n  a d d i t i o n ,  t h e  

p r o p o r t i o n  of DOE employees r e s i d i n g  o u t s i d e  Oak Ridge h a s  been 

i n c r e a s i n g  i n  t h e  p a s t  s e v e r a l  y e a r s .  
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Oues t ion  ( 4 1 1  

Tab les  3.3 t o  3.12 P l e a s e  p r e p a r e  a  s e r i e s  of t a b l e s  s i m i l a r  t o  

t h o s e  i n d i c a t e d  which show t h e  revenues  g e n e r a t e d  by t h e  

o p e r a t i n g  work f o r c e .  Exp la in  a l l  a s sumpt ions  and c a l c u l a t i o n s w  

Answer ( 4 1 )  

The assumpt ions  used t o  e s t i m a t e  t h e  c o n s t r u c t i o n - r e l a t e d  

nonproper ty  t a x  revenue were  based on r e s i d e n t  p e r  c a p i t a  

f i g u r e s ,  i n s t e a d  of s p e c i f i c  c o n s t r u c t i o n  worker  c h a r a c t e r i s t i c s .  

T h i s  r e s u l t s  i n  a  c o n s e r v a t i v e  e s t i m a t e  of revenues .  T h e r e f o r e ,  

it i s  r e a s o n a b l e  t o  u t i l i z e  t h o s e  same assumpt ions  and 

c a l c u l a t i o n s  f o r  t h e  o p e r a t i o n a l  i n f l u x .  The a t t a c h e d  revenue 

p r o j e c t i o n s  were prepared  by a p p l y i n g  o p e r a t i o n  t o  c o n s t r u c t i o n  

p o p u l a t i o n  r a t i o s  f o r  each governmenta l  j u r i s d i c t i o n  t o  t h e  

p r o j e c t i o n s  c o n t a i n e d  i n  T a b l e s  3.3 - 3.12 of t h e  ERw For 
example, t h e  s i z e  of t h e  o p e r a t i o n a l  p o p u l a t i o n  i n f l u x  f o r  Oak 

Ridge (50)  is abou t  7  p e r c e n t  of t h a t  p r o j e c t e d  f o r  M i g r a t i o n  

Condi t ion  A ( 7 6 0 ) .  Thus, t h e  amount of nonproper ty  t a x  revenue 

g e n e r a t e d  by t h e  o p e r a t i o n a l  i n f l u x  i s  e s t i m a t e d  t o  be abou t  7  

p e r c e n t  of t h a t  revenue e s t i m a t e d  f o r  M i g r a t i o n  Condi t ion  Aw 

The p r o p e r t y  t a x  revenue e s t i m a t e s  c o u l d  n o t  be  r a t i o e d  because  

hous ing  c h a r a c t e r i s t i c s  of o p e r a t i o n a l  and c o n s t r u c t i o n  movers 

a r e  expec ted  t o  be d i f f e r e n t .  Based on t h e  r e l a t i v e  permanence 

of t h e  o p e r a t i o n a l  movers and d a t a  from s u r v e y s  of o p e r a t i o n a l  
movers a t  t h r e e  TVA n u c l e a r  p l a n t s ,  it was assumed t h a t ,  i n  

g e n e r a l ,  a  l a r g e  p e r c e n t a g e  of them would occupy s i n g l e  f a m i l y  

homes (70 p e r c e n t ) .  The housing c h o i c e  of t h e  remaining movers 

i s  assumed t o  be e v e n l y  s p l i t  between mobi le  homes and a p a r t m e n t s  

(15  p e r c e n t  e a c h ) .  These o v e r a l l  p e r c e n t a g e s  were v a r i e d  

somewhat among j u r i s d i c t i o n s  based on l o c a l  hous ing charac -  
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t e r i s t i c s .  For example, Oak Ridge i s  not expected t o  have any 
movers occupying mobile homes. The property tax  est imates were 

ca lcula ted  with the  same average housing values and tax  r a t e s  
used for  the construct ion period estimates.  

Our estimated d i s t r i b u t i o n  of the  locat ion of immoving 
operat ional  employees i s  attached. For the purposes of these 

revenue ca lcu la t ions ,  half  of the projected movers expected t o  
res ide  i n  the  v i c i n i t y  of each municipal area,  except for  Oak 

Ridge and Knoxville, a r e  assumed t o  l oca t e  outside the c i t y  
l i m i t s .  An iden t i ca l  assumption was made for  the  construct ion 

period revenue ca lcula t ions .  
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CRBRP 

DISTRIBUTION OF OPERATIONAL MOVERS 

T o t a l  School  
P o p u l a t i o n  

Movers Influx r e n  

Anderson County 
Oak  Ridge 1 9  50 
C l i n t o n  Area 6 20 

Knox County 
Knoxvi l l e  6 1 5  
West Knox County Area 50 125  

Loudon County 
Leno i r  C i t y  Area 13 30 

Roane County 
Kings ton Area 
Rockwood Area 
Harriman Area 
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TABLE 1 

SELECTED REVENUES FOR ANDERSON COUNTY 
FROM CRBRP OPERATION-RELATED POPULATION INFLUX 

General Fund Revenues 

Property Tax 
Sales  Tax 
Beer and Alcoholic 

Beverage Tax 
F i n e s ,  Fees, Charges 

TOTAL 

School Fund Revenues 

Property Tax 
Sales  Tax 
S t a t e  Funds 

TOTAL 

NA = Not Applicable 

Note: To ta l s  rounded o f f  t o  neares t  100. 
Estimates a r e  fo r  t y p i c a l  year of operat ion.  
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TABLE 2 

SELECTED REVENUES FOR CLINTON 
FROM CRBRP OPERATION-RELATED POPULATION INFLUX 

G e n e r a l  Fund R e v e n u e s  

P r o p e r t y  T a x  
S a l e s  T a x  
B e e r  a n d  A l c o h o l i c  

B e v e r a g e  T a x  
F i n e s ,  F e e s ,  C h a r g e s  

TOTAL 

S c h o o l  Fund  R e v e n u e s  

P r o p e r t y  T a x  
S a l e s  T a x  
S t a t e  F u n d s  

TOTAL 

NA = Not A p p l i c a b l e  

Note: T o t a l s  r o u n d e d  o f f  t o  n e a r e s t  1 0 0 .  
E s t i m a t e s  a r e  f o r  t y p i c a l  year o f  opera t ion .  
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TABLE 3 

SELECTED REVENUES FOR OAK R I D G E  

FROM CRBRP OPERATION-RELATED POPULATION INFLUX 

General Fund Revenue6 

Proper ty  Tax 
S a l e s  Tax 
Beer and Alcohol ic  

Beverage Tax 
F ines ,  Fees, Charges 

TOTAL $9,000 

School  Fund Revenue8 

Proper ty  Tax 
S a l e s  Tax 
S t a t e  Funds 

TOTAL $9,300 

Note: Es t imates  a r e  f o r  t y p i c a l  yea r  of opera t ion .  
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TABLE 4 

SELECTED REVENUES FOR KNOX COUNTY 
FROM CRBRP OPERATIONS-RELATED POPULATION INFLUX 

General Fund Revenues 

Property Tax 
Sales  Tax 
Beer and Alcoholic 

Beverage Tax 
F i n e s ,  Fees, Charges 

TOTAL 

School Fund Revenues 

Property Tax 
Sales  Tax 
S t a t e  Funds 

TOTAL 

NA = Not Applicable 

Note: Estimates a r e  for  t y p i c a l  year of operation. 
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TABLE 5 

SELECTED REVENUES FOR LOUDON COUNTY 
FROM CRBRP OPERATION-RELATED POPULATION INFLUX 

G e n e r a l  Fund Revenues  

P r o p e r t y  Tax 
S a l e s  Tax  
Bee r  a n d  A l c o h o l i c  

B e v e r a g e  Tax  
F i n e s ,  F e e s ,  C h a r g e s  

TOTAL 

S c h o o l  Fund Revenues  

P r o p e r t y  Tax 
S a l e s  Tax  
S t a t e  Funds  

TOTAL 

NA = Not A p p l i c a b l e  

Note:  T o t a l s  r o u n d e d  o f f  t o  n e a r e s t  1 0 0 .  
E s t i m a t e s  a r e  f o r  t y p i c a l  y e a r  of  o p e r a t i o n .  
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TABLE 6 

SELECTED REVENUES FOR LENOIR C I T Y  
FROM CRBRP OPERATION-RELATED POPULATION INFLUX 

G e n e r a l  F u n d  R e v e n u e s  

P r o p e r t y  T a x  
Sales T a x  
B e e r  and A l c o h o l i c  

B e v e r a g e  T a x  
F i n e s ,  F e e s ,  C h a r g e s  

TOTAL 

P r o p e r t y  T a x  
Sales T a x  
Sta te  F u n d s  

TOTAL 

-- - 

N o t e :  E s t i m a t e s  a re  for  t y p i c a l  year of operation. 
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TABLE 7 

SELECTED REVENUES FOR ROANE COUNTY 
FROM CRBRP OPERATION-RELATED POPULATION INFLUX 

G e n e r a l  Fund  R e v e n u e s  

P r o p e r t y  T a x  
S a l e s  T a x  
B e e r  a n d  A l c o h o l i c  

B e v e r a g e  T a x  
F i n e s ,  F e e s ,  C h a r g e s  

TOTAL 

P r o p e r t y  T a x  
S a l e s  T a x  
S t a t e  F u n d s  

TOTAL 

NA.= Not A p p l i c a b l e  

Note: T o t a l s  r o u n d e d  o f f  t o  nearest 1 0 0 .  
E s t i m a t e s  a r e  fo r  t y p i c a l  y e a r  o f  o p e r a t i o n .  
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TABLE 8 

SELECTED REWENUES FOR KINGSTON 
FROM CRBRP OPERATION-RELATED POPULATION INFLUX 

Proper ty  Tax 
S a l e s  Tax 
Beer and Alcohol ic  

Beverage Tax 
Fine's, Fees, Charges 

TOTAL $2,500 

School  Fund Revenues 

Proper ty  Tax 
S a l e s  Tax 
S t a t e  Funds 

TOTAL 

NA = Not Appl icab le  

Note: T o t a l s  rounded o f f  t o  n e a r e s t  100. 
Estimates a re  f o r  t y p i c a l  year  of opera t ion .  
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TABLE 9 

SELECTED REVENUES FOR ROCKWOOD 
FROM CKBRP OPERATION-RELATED POPULATION INFLUX 

General Fund Revenues 

Property Tax 
Sales Tax 
Beer and Alcoholic 

Beverage Tax 
Fines, Fees, Charges 

TOTAL 

School Fund Revenues 

Property Tax 
Sales Tax 
S t a t e  Funds 

TOTAL 

NA = Not Applicable 

Note: Tota ls  rounded off  t o n e a r e s t  1 0 0 .  
Estimates a r e  for  typ ica l  year of operation. 
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TABLE 1 0  

SELECTED REVENUES FOR HARRIMAN 
FROM CRBRP OPERATION-RELATED POPULATION INFLUX 

G e n e r a l  F u n d  R e v e n u e s  

P r o p e r t y  T a x  
S a l e s  T a x  
B e e r  a n d  A l c o h o l i c  

B e v e r a g e  T a x  
F i n e s ,  F e e s ,  C h a r g e s  

TOTAL 

S c h o o l  F u n d  R e v e n u e s  

P r o p e r t y  T a x  
S a l e s  T a x  
S t a t e  F u n d s  

TOTAL $ 2 , 8 0 0  

Note: T o t a l s  r o u n d e d  o f f  t o  n e a r e s t  1 0 0 .  
E s t i m a t e s  a r e  f o r  t y p i c a l  y e a r  o f  o p e r a t i o n .  
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Provide updated economic comparison of Clinch 

River and v i a b l e  hook-on s i t e s .  Level of d e t a i l  

should be c o n s i s t e n t  wi th  da t a  p resen ted  i n  

Table  9.4 of t h e  CRBR FES. Or ig ina l  source  of 

t h i s  da t a  was l e t t e r  t o  NRC from A. R. Buhl, 

CRBR P r o j e c t  Of f i ce ,  January 10 ,  1977, a l s o ,  s e e  

ER Sec t ion  9.2.6.2. 

RESPONSE 

Economic a n a l y s i s  has  shown t h a t  a  s t and  a lone  p l a n t  a t  t h e  

Clinch River s i t e  is p re fe r r ed .  A s  noted i n  t h e  q u e s t i Q n ,  t h i s  

conc lus ion  was based on da t a  provided by t h e  P r o j e c t  i n  a  l e t t e r  

da t ed  January 1 0 ,  1977. Subsequent t o  t h e  suspension of l i c e n -  

s i n g  i n t e r a c t i o n  with  t h e  NRC ( A p r i l  1 9 7 7 ) ,  Congress continued 

funding of eng ineer ing  design and prccurement of CRBRP equipment. 

With t h e  CRBRP i n  i t s  p re sen t  s t a t e  cf des ign and procurement 

ma tu r i t y  a  hook-on arrangement is no lcnger  considered v  i ab l e .  

This  conclusion is supported by the  fo l lowing  f a c t o r s :  

(1) The CRBRP P r o j e c t  has  f i r m  o r d e r s  f o r  approximately 10% of 

t h e  BOP equipment va lued  a t  $63 m i l l i o n ,  of t h i s ,  

equipment va lued  a t  $5 m i l l i o n  has  a l r eady  been de l ive rea .  

( 2 )  Hook-on s i t e s  have aged i n  t h e  i n t e rven ing  y e a r s  and 

become l e s s  a t t r a c t i v e  than i n  t h e  o r i g i n a l  economic 

study.  

( 3 )  S i t e  s p e c i f i c  eng ineer ing  is a t  an advanced s t a g e  of 

completion. The rework of t hese  des igns  t o  be compatiD14e 

wi th  a  hook-on s i t e  would r e s u l t  i n  s u b s t a n t i a l  economic 

and schedular  penal  t i e s .  
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I n  l i g h t  of t h e  above ,  a  d e t a i l e d  u p d a t e  t o  t h e  economic 

compar i son  of C l i n c h  R i v e r  P r o j e c t  a n d  v i a b l e  hook-on s i t e s  

c a n n o t  c r e d i b l y  a l t e r  t h e  c o n c l u s i o n  t h a t  t h e  CRBRP a t  t h e  

C l i n c h  R i v e r  s i t e  is p r e f e r r e d  o v e r  v i a b l e  hook-on s i t e s .  
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D i s c u s s  c a p a c i t y  l o s s e s  and age  of t u r b i n e s  

a s s o c i a t e d  w i t h  each hook-on ar rangement  

i d e n t i f i e d  i n  r e s p o n s e  t o  Q.320.1. 

RESPONSE 

A s  d i s c u s s e d  i n  t h e  response  t o  Q u e s t i o n  320.1R, d e t a i l e d  review 

of t h e  age  and c a p a c i t y  of t u r b i n e s  a t  hook-on s i t e s  cannot  

c r e d i b l y  a l t e r  t h e  c o n c l u s i o n  t h a t  t h e  CRBRP a t  t h e  Cl inch  River  

s i t e  is  p r e f e r r e d  over  v i a b l e  hook-on s i t e s .  
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Update t h o s e  s e c t i o n s  of Appendix E (Amendment V I I  - February  

1977) t o  t h e  CRBRP ER d e a l i n g  w i t h  c o s t s  of d e l a y  a s s o c i a t e d  

w i t h  r e l o c a t i n g  t h e  proposed p l a n t .  S p e c i f i c a l l y ,  p r o v i d e  new 
c o s t  d a t a  f o r  T a b l e s  1 and 2  of Appendix E f o r  a l l  a l t e r n a t i v e s  

p r e v i o u s l y  c o n s i d e r e d  p l u s  t h e  c o s t  a s s o c i a t e d  w i t h  a  move t o  

p o t e n t i a l  s i tes on t h e  TVA system. A d d i t i o n a l  d i s c u s s i o n  shou ld  

i n c l u d e  new C l i n c h  R i v e r  s c h e d u l e ,  e s t i m a t e d  months of d e l a y  

a s s o c i a t e d  w i t h  move, and d a t e  co r respond ing  t o  r e f e r e n c e  t ime 

0. Also ,  i f  t i m i n g  r e q u i r e m e n t s  of t h e  P r o j e c t  a r e  s t i l l  

i m p o r t a n t ,  i d e n t i f y  new c r i t i c a l  d a t e s  f o r  commercial o p e r a t i o n  

and d e c i s i o n  on f u l l - s c a l e  LMFBR commerc ia l i za t ion .  

RESPONSE 

. , T h i s  q u e s t i o n  was responded t o  i n  a  l e t t e r  from J. Longnecker t o  

P. Check, d a t e d  2/05/82. S i n c e  t h a t  r e sponse ,  Appendices A 

through E have been r e - e v a l u a t e d  and t h e  i n f o r m a t i o n  c o n t a i n e d  

t h e r e  i n  reconf i rmed,  r e v i s e d  o r  supplemented i n  Appendices F 

(DOE s i t e s )  and G (TVA s i t e s ) .  Appendices F  and G a r e  

i n c o r p o r a t e d  i n t o  t h e  ER by Amendment XV. 

The c o s t  a s s o c i a t e d  w i t h  r e l o c a t i o n  t o  a  TVA s i t e  is p r e s e n t e d  

i n  T a b l e  3 ,  Appendix G. The c o s t  t o  r e l o c a t e  t o  a  DOE s i t e  is 

p r e s e n t e d  i n  T a b l e  8 ,  Appendix F. The key CRBRP m i l e s t o n e  d a t e s  

a r e  provided i n  T a b l e  7 ,  Appendix F. 
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Oues t ion  320.4R 

Prov ide  updated  $ e s t i m a t e s  of t h e  program b e n e f i t s  a s s o c i a t e d  

w i t h  LMFBR c o m m e r c i a l i z a t i o n  (see Program FES (ERDA-1535), Table  

I11 F-10 of Volume 1, and S e c t i o n  11 .5 .1  of t h e  E R ) .  Also, 

p r o v i d e  $ e s t i m a t e  of t h e  l o s s  of b e n e f i t s  a s s o c i a t e d  w i t h  t h e  

d e l a y  assumed i n  r e s p o n s e  t o  Q3. (See  Buhl, Dec. 29, 1976, p. 

3 1  f o r  e s t i m a t e  based on 52 month d e l a y ) .  

The program b e n e f i t s ,  and p o t e n t i a l  l o s s e s  a s s o c i a t e d  w i t h  d e l a y  

a r e  d e s c r i b e d  i n  t h e  c i t e d  passages  of t h e  ER and FES. Based on 

t o d a y ' s  in fo rmat ion ,  t h o s e  v a l u e s  a r e  a  c o n s e r v a t i v e  

r e p r e s e n t a t i o n  of b e n e f i t s  and l o s s e s .  I n  a d d i t i o n ,  however, 

\ t h e  b e n e f i t s  of C l inch  River  a r e  measured i n  t e rms  of t h e  
, 

i n f o r m a t i o n  it w i l l  g e n e r a t e  t o  s a t i s f y  t h e  program and p r o j e c t  

o b j e c t i v e s  and a n a l y s e s  of t h e  need f o r  and b e n e f i t s  of t h e  

LMFBR program a r e  o u t s i d e  t h e  scope of t h e  Commission's review 

of CRBRP. 1Jnited S t a t e s  Eneray Research  and Development, 

A d m i n i s t r a t i o n  e t  a l . ( C l i n c h  River  Breeder  Reactor  P l a n t ) .  

CLI-76-13, 4 NRC 67 (1976) 
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Provide current estimate of operating revenues 

expected during demonstration period from sale 

of energy to TVA system and revenues from 

potential 30 year operating life. Identify all 
underlying assumptions used in making these 

calculations. 

RESPONSE 

A. Current estimate of operating revenuest (in constant 1981 

dollars) expected during demonstration period from sale of 

energy to the TVA system is as follows: 

Fiscal 
Year 

Revenue 
81 $ million 

Underlying assumptions for A. are as follows: 

1. Initial Criticality 9/30/89 

2. Revenue rate is based on value of replacement power to 
TVA of $27.53 per megawatthour in 1981$. 

3. Capacity factor based on 350 MWe net is as follows: 

T i m e  Period* Ca~acitv Factor 

7 months** 
6 months 
12 months 
12 months 
12 months 
12 months 

6 .nonths 
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B. Current estimate of operating revenues expected from 
potential 30 year operating life is $1954 million in 
constant 1981$. 

Underlying assumptions for B. are as follows: 

1. Revenue through the five year demonstration period 
is as shown in A. 

2. Revenue rate for the remaining 25 years is based 
on the same value per megawatthour as in A. This 
assumes that the same, or similar, arrangements 
will be made for sale of power to TVA after the 
demonstration period; or the power will be worth 
this same amount to TVA if it chooses to purchase 
the plant after the demonstration period. 

3. Capacity factor, based on 350 MWe nominal: (Note 
that the stretch rating is 402.5 MWe). 

Year After 
Demonstration 

Period 
Capacity 
Factor 

-.---- --- -- 
t Represents gross revenue and has not been offset by 

costs of operation and fuel. 
* ,From initial criticality. 
** Seven month test period before start of demonstration 

period. 
*** Represents achieving stretch and 80 percent capacity 

factor the same year. 



AMENDMENT X V  
JllLY 1982 

Questian_32Q,dE (NRC l e t t e r  d a t e d  10/26/81, r e s p o n s e  l e t t e r  d a t e d  

2/5/82 

Review S e c t i o n  8  -- Need f o r  t h e  P roposed  F a c i l i t y  -- of t h e  

CRBRP FES (NUREG 0139)  and  based  on post-1977 deve lopmen t s  

r e g a r d i n g  t h e  CRBR p r o j e c t  i d e n t i f y  a l l  r e v i s i o n s  a n d  u p d a t e s  

n e c e s s a r y  t o  make t h i s  s e c t i o n  f a c t u a l l y  c o n s i s t e n t  w i t h  t h e  

c u r r e n t  s t a t u s  of t h e  program. 

C o n c l u s i o n s  made i n  S e c t i o n  8  of t h e  CRBRP FES (NUREG 0 1 3 9 ) ,  

s u p p o r t  t h e  need f o r  CRBRP a s  a  key p a r t  of t h e  LMFBR deve lopment  

program. P o s t  1977 deve lopmen t s  do n o t  a l t e r  t h e s e  c o n c l u s i o n s .  

C u r r e n t  a c t i o n s  and  p o l i c y  d e c i s i o n s  by C o n g r e s s  and  t h e  Reagan 

a d m i n i s t r a t i o n  a r e  e v i d e n c e  t h a t  t h e  c o n c l u s i o n s  drawn i n  t h e  

CRBRP FES a r e  s t i l l  v a l i d .  The P r e s i d e n t ' s  Oc tobe r  8 ,  1981 ,  

n u c l e a r  ene rgy  p o l i c y  s t a t e m e n t  e s t a b l i s h e d  t h i s  A d m i n i s t r a t i o n ' s  

d e f i n i t i v e  p o l i c y  on t h e  LMFBR program and CRBRP p r o j e c t ,  a s  
f o l l o w s :  

" I  am d i r e c t i n g  t h a t  government  a g e n c i e s  p r o c e e d  w i t h  
t h e  d e m o n s t r a t i o n  of b r e e d e r  r e a c t o r  t e c h n o l o g y ,  
i n c l u d i n g  c o m p l e t i o n  of t h e  C l i n c h  R i v e r  B r e e d e r  
R e a c t o r .  T h i s  i s  e s s e n t i a l  t o  e n s u r e  our  p r e p a r e d n e s s  
f o r  l o n g e r - t e r m  n u c l e a r  power needs . "  

C o n t i n u i n g  C o n g r e s s i o n a l  s u p p o r t  is  e v i d e n c e d  by t h e  enac tmen t  of 

t h e  Omnibus Budget  R e c o n c i l i a t i o n  A c t  of 1981  .' T h i s  c o n t i n u e d  

t h e  a u t h o r i z a t i o n  f o r  t h e  CRBRP and  s e t  t h e  s t a g e  f o r  a d d i t i o n a l  

f u n d i n g .  The Confe rence  R e p o r t  accompanying t h i s  l e g i s l a t i o n  2 

e x p l i c i t l y  s t a t e s  t h e  i n t e n t  of C o n g r e s s  t h a t  t h e  P r o j e c t  is a 
key s t e p  i n  t h e  deve lopment  of t h e  LMFBR, and  t h a t  t h e  P r o j e c t  

must  be c o n s t r u c t e d  i n  a  t i m e l y  and e x p e d i t i o u s  manner,  s o  t h a t  a  

'omnibus Budget  R e c o n c i l i a t i o n  A c t  of 1 9 8 1  (Pub. L. No. 97-35) .  

' ~ o u s e  Confe rence  R e p o r t  No. 97-208, 9 7 t h  Cong., 1st S e s s . ,  2  a t  
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a decision on the commercialization and deployment of breeder 

reactors can be made on the basis of information obtained in the 

operation of the plant. 

On August 30, 1976 the Nuclear Regulatory Commission established 

the guidelines for the consideration of specific issues in the 

CRBRP construction permit proceeding. The Commission specifies 

that any inquiry into the need for the CRBRP must be limited to 

consideration of the likelihood that the CRBRP will meet the 

objectives of the demonstration plant project. 

The demonstration objectives of the CRBRP remain unchangec: 

o to demonstrate the technical performance, reliability, 
maintainability, safety, environmental acceptability, 
and economic feasibility of an LMFBR central station 
electric powerplant in a utility environment; 

o to confirm the value of this concept for conserving 
important nonrenewable natural resources. 

The role of the CRBRP in the LMFBR development pruyram is 

essentially unchanged since 1976. The schedule for CRBRP and the 

overall LMFBR develo~ment program has changea but the importance 

of the demonstration plants to the program is undiminished. NRC 

staff  conclude^ in 1977 that the probability of C R B ~ P  meeting its 

objectives was high. Progress in the development of the CRBRP 

design, since 1977, provides further assurance that the CRBRP 

will meet its objectives. 

Significant progress has been made to date in the oesign, 

development, and haraware procurement areas of the CRBRP. The 

project is in a position to begin site clearing and construction 

upon receipt of the necessary approvals from the NRC. ' The 
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f o l l o w i n g  l i s t  i n c l u d e s  some of t h e  s i g n i f i c a n t  accomplishments  

t o  d a t e :  

o O v e r a l l  p l a n t  d e s i g n  abou t  90% completed and p r o j e c t -  
funded r e s e a r c h  and development about  95% completed;  

o About 7,000 a r c h i t e c t - e n g i n e e r i n g  drawings of t h e  
r e q u i r e d  9,400 p r e p a r e d ;  

o Procurement c o n t r a c t s  f o r  over  $500 m i l l i o n  of hardware 
r e p r e s e n t i n g  approx imate ly  6 0% of t h e  t o t a l  r e q u i r e d  
p r o j e c t  haraware  p l a c e d ;  

o Manufacture of approx imate ly  $251 m i l l i o n  of hardware 
completed and abou t  $120 m i l l i o n  of e f f o r t  accompl ished 
on o t h e r  hardware i n  p r o c e s s ;  

o  C o n t r i b u t i o n s  made t o  advancement of t h e  worlawide 
s t a t e - o f - t h e - a r t  on LMFRR p l a n t s ,  such a s  t h e  
he te rogeneous  c o r e ;  

o Continuous e v a l u a t i o n  and u p d a t i n g  of t h e  p l a n t  d e s i g n  
t o  remain c u r r e n t  w i t h  changing r e g u l a t o r y  requ i rements ;  

o I s s u a n c e  i n  1977, by t h e  NRC, of t h e  S i t e  S u i t a b i l i t y  
Repor t  and t h e  F i n a l  Environmental  S ta tement ,  which 
concluded t h a t  t h e  s i t e  is  s u i t a b l e  f o r  t h e  p l a n t  and 
t h a t  t h e  a c t i o n  c a l l e d  f o r  under t h e  N a t i o n a l  
Environmental  P o l i c y  Act is  t h e  i s s u a n c e  of a  
c o n s t r u c t i o n  p e r m i t ;  

o L i c e n s i n g  a c t i v i t i e s  were resumed w i t h  t h e  Nuclear  
Regu la to ry  Commission s t a f f  i n  1981; and 

c P r o t o t y p e  steam g e n e r a t o r  and p r o t o t y p e  primary pump 
d e l i v e r e d  t o  Energy Technology Engineer ing  Center  f o r  
t e s t i n g  i n  sodium. 

The base technology program is s t r u c t u r e d  t o  s a t i s f y  t h e  g o a l  of 

d e v e l o ~ i n g  t h e  t e c h n o l o g i c a l  d a t a  r e q u i r e d  t o  s u p p o r t  LMFBR power 

p l a n t  a e s i g n ,  c o n s t r u c t i o n ,  and s a f e  o p e r a t i o n .  The e lements  of 

t h e  base program i n c l u d e  s a f e t y ,  components, m a t e r i a l s  and 

s t r u c t u r e s ,  f u e l s  and o t h e r  c o r e  m a t e r i a l s  and p h y s i c s .  For each 
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of t h e s e  program e lements ,  s i g n i f  i c a n t  accomplishments  s i n c e  t h e  

mid-1970's  a r e  reviewed below: 

Safef Y 

o The r e l i a b i l i t y  of t h e  r e a c t o r  shutdown system and 
shutdown h e a t  removal system has  been e s t a b l i s h e d  
through e x t e n s i v e  out-of - r e a c t o r  l a b o r a t o r y  t e s t i n g .  

o Experiments  conducted w i t h  molten f u e l  have p rov ided  
i m p o r t a n t  d a t a  f o r  v a l i d a t i o n  of a n a l y t i c a l  methods t o  
be a p p l i e d  t o  f u e l  movement from breached p i n s .  A s  a  
r e s u l t ,  s e l f - t e r m i n a t i o n  of u n p r o t e c t e d  overpower 
a c c i d e n t s ,  u n p r o t e c t e d  l o s s  of f low,  i t  can be shown 
t h a t  e x t e n s i v e  system damage is  u n l i k e l y .  

o The exper imenta l  d a t a  base ,  t o g e t h e r  w i t h  computer codes  
t h a t  e x t r a p o l a t e  t h o s e  d a t a  t o  p r o t o t y p i c  a c c i d e n t  
c o n d i t i o n s ,  i n d i c a t e s  t h a t  t h e  i n h e r e n t  n a t u r e  of f u e l  
motion under molten c o r e  c o n d i t i o n s  makes t h e  c o r e  s e l f -  
d i s p e r s i v e ,  and t h a t  r e c r i t i c a l i t y  is t h e r e f o r e  
u n l i k e l y  . 

o E a r l i e r  u n c e r t a i n t y  over  t h e  l i m i t  which can be p l a c e d  
on t h e  e x t e n t  of t h e  damage a s s o c i a t e d  w i t h  a  p o s t u l a t e d  
whole c o r e  a c c i d e n t  h a s  been s u b s t a n t i a l l y  reduced. For 
t h e  CRBRP, t h e  adequacy of t h e  p l a n t  d e s i g n  t o  w i t h s t a n d  
such an a c c i d e n t  h a s  been e s t a b l i s h e d .  

o  T e s t s  were  completed on t h e  FFTF p r o t o t y p e  pump i n  1977. 
The t e s t  f a c i l i t i e s  a t  t h e  Energy Technology Eng ineer ing  
Center  (ETEC) were s u b s e q u e n t l y  modif ied  t o  accommodate 
CRBRP-size components. 

o  A CRBRP p r o t o t y p e  pump and steam g e n e r a t o r  have been 
f a b r i c a t e d  and a r e  be ing i n s t a l l e d  f o r  t e s t i n g  i n  1982. 

o P r o t o t y p e  components r e p r e s e n t a t i v e  of l a r g e  p l a n t  
components a r e  be ing f a b r i c a t e d  f o r  e v e n t u a l  t e s t i n g  i n  
t h e  ETEC. 

o  Developed d e s i g n  r u l e s  which have been adop ted  by t h e  
ASME Code and which a r e  be ing  a p p l i e d  worldwide i n  t h e  
d e s i g n  of LMFBR p l a n t s .  

o Advanced t h e  technology base  f o r  m a t e r i a l s  d a t a ,  
f a b r i c a t i o n ,  n o n d e s t r u c t i v e  examinat ion ,  advanced 
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a l l o y s ,  sodium techno logy ,  and h igh  t e m p e r a t u r e  d e s i g n  
methods and c r i t e r i a .  

Pbysi~s 

o C r i t i c a l  e x p e r i m e n t s  i n  a  CRBRP mockup c o r e  were  
completed i n  t h e  Zero  Power Plutonium Reac to r .  A n a l y s i s  
of t h e s e  e x p e r i m e n t s  w i l l  v e r i f y  much of t h e  CRBRP 
n e u t r o n i c  d e s i g n  and s a f e t y  pa ramete r s .  

o S t u d i e s  of t h e  FFTF p h y s i c s  measurements were  i n i t i a t e d  
t o  conf i rm developmenta l  LMFBR d e s i g n  methodology and t o  
improve knowledge of t h e  FFTF t e s t  i r r a d i a t i o n  
envi ronment .  

o  Refe rence  FFTF f u e l s  and c l a d d i n g  were  s u c c e s s f u l l y  
t e s t e d  t o  g o a l  burnup and beyond c l a d  b reach  i n  t h e  
EBR-11. The mechanica l  d e s i g n  of t h e  FFTF f u e l  p i n  is 
i d e n t i c a l  t o  t h a t  of t h e  CRBRP. 

o F a b r i c a t i o n  of p i n s  f o r  f o u r  FFTF c o r e s  was completed.  

o  C o n t r o l  assembly l i f e t i m e s  were  doubled.  

o Improved a l l o y s  t h a t  promise s i g n i f i c a n t l y  ex tended  
l i f e t i m e s  f o r  f u e l  p i n  c l a d d i n g  were  developed.  The 
l i s t  of c a n d i d a t e  a l l o y s  h a s  been narrowed t o  t h r e e .  

o  C r i t i c a l i t y  of t h e  F a s t  F lux  T e s t  F a c i l i t y  was a c h i e v e d  
i n  February  1980.  F u l l  power was demons t ra t ed  i n  
December 1980 and n a t u r a l  c i r c u l a t i o n  was demons t ra t ed  
i n  1981. 

o The Exper imenta l  Breeder  Reac to r  I1 o p e r a t e d  and 
s u p p l i e d  e l e c t r i c a l  power t o  t h e  g r i d  a t  71-77% c a p a c i t y  
w h i l e  s e r v i n g  a s  a  f u e l s  and m a t e r i a l s  t e s t  f a c i l i t y  
from 1976-1980. 

With r e s p e c t  t o  t h e  s p e c i f i c  CRBRP d e m o n s t r a t i o n  o b j e c t i v e s  

reviewed by t h e  s t a f f  i n  NUREG 0139, p r o g r e s s  s i n c e  1977 is 

e s p e c i a l l y  n o s w o r t h y  i n  LMFBR t e c h n i c a l  performance and 

r e a l i a b i l i t y .  
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Technical performance and r e l i a b i l i t y  have been demonstrated i n  

the foreign sector by the operation of Phenix a t  a 65% capacity 

factor ,  a s  wel l  as  operation of the BN-350 and Joyo reactors. 
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I Confidence  i n  U.S. c a p a b i l i t y  is based on c o n t i n u i n g  E B R - I 1  

performance a f t e r  1 9  y e a r s  of o p e r a t i o n  and r e c e n t  FFTF s t a r t u p  

and o p e r a t i o n  a t  f u l l  power. There is a p p a r e n t l y  no remaining 

q u e s t i o n  about  t e c h n i c a l  f e a s i b i l i t y ,  a t  l e a s t  th rough  

i n t e r m e d i a t e  p l a n t  s i z e .  Super Phenix,  c u r r e n t l y  under 

c o n s t r u c t i o n ,  s h o u l d  remove t e c h n i c a l  f e a s i b i l i t y  q u e s t i o n s .  

An impor tan t  remaining i s s u e  is t h e  c o s t  of commercial s i z e  

LMFBR1s. The c o s t  w i l l  h e l p  de te rmine  when t h e  LMFBR can be 

c o m p e t i t i v e  w i t h  a 1  t e r n a t e s .  Continued development is t h e  on ly  

s a t i s f a c t o r y  way t o  r e s o l v e  t h a t  q u e s t i o n .  

Tinins 

The P r o t o t y p e  Large  Breeder  Reactor  (PLBR) r e f e r r e d  t o  i n  NUREG 

0139 a s  t h e  p l a n t  t o  f o l l o w  t h e  CRBRP, is no l o n g e r  p a r t  of DOE 

p lann ing .  Design s t u d i e s  have been c a r r i e d  o u t  on a  1000 MWe - LMFBR developmenta l  p l a n t ,  d u r i n g  1978-81 under t h e  name 
/ 

Conceptual  Design Study (CDS) and more r e c e n t l y  a s  t h e  Large  

D e v e l o ~ m e n t a l  P l a n t  (LDP) p r o j e c t .  A d e c i s i o n  t o  proceed w i t h  

c o n s t r u c t i o n  of t h e  LDP c o u l d  come a s  e a r l y  a s  FY 1984, w i t h  

o p e r a t i o n  i n  t h e  mia-1990's .  

Should c o n s t r u c t i o n  of t h e  LDP beg in  i n  t h e  mid-1980's,  i t  woulu 

o v e r l a p  CRBRP c o n s t r u c t i o n  by 3-4 y e a r s .  I n  NUREG 0139, LDP and 

t h e  CRBRP c o n s t r u c t i o n  were s c h e a u l e d  t o  o v e r l a p  by about  one 

y e a r .  The p o t e n t i a l  i n c r e a s e d  o v e r l a p  now contempla ted ,  does  n o t  

s i g n i f i c a n t l y  i n c r e a s e  t h e  t e c h n i c a l  r i s k  a s s o c i a t e a  w i t h  t h e  

LDP. To t h e  c o n t r a r y ,  it  is D O E ' S  b e l i e f  t h a t  an  o v e r l a p  of 3-4 

y e a r s  i s  c o n s i u e r e d  t o  be c o n s i s t e n t  w i t h  most e f f i c i e n t  use of 

LMFBR program r e s o u r c e s .  

The c u r r e n t  s c h e d u l e  w i t h  a  p o t e n t i a l  c o n s t r u c t i o n  o v e r l a p  a l l o w s  

f o r  a s s i m i l a t i o n  of knowledge ga ined  i n  d e s i g n ,  c o n s t r u c t i o n ,  and 

l i c e n s i n g  of t h e  CRBRP. Over lap  w i l l  a l low f o r  a  more e f f i c i e n t  

use  of t h e  d e s i s n  team through c o n t i n u i t y  of e f f o r t  a s  w e l l  a s  
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a s s i m i l a t i o n  of a l l  a v a i l a b l e  p r o j e c t  i n £  o r m a t i o n .  Such key 

i n f o r m a t i o n  a s  b a s e  program R & D ,  c o n s t r u c t i o n  a n d  p l a n n i n g  

t e c h n i q u e s ,  and equipment  m a n u f a c t u r i n g  e x p e r i e n c e  is a l r e a d y  

b e i n g  used  i n  c o n c e p t  s t u d i e s  f o r  t h e  LDP. R e s u l t s  of CRBRP 

component t e s t s  w i l l  b e  a v a i l a b l e  i n  1982 f o r  u s e  i n  t h e  

p r e l i m i n a r y  e n g i n e e r i n g  d e s i g n  of t h e  LDP. CRBRP s t a r t u p  and  

t e s t i n g  d a t a  t h a t  w i l l  b e  p a r t i c u l a r l y  u s e f u l  i n  t h e  l a r g e  p l a n t  
e f f o r t  i n c l u d e  d a t a  a s s o c i a t e d  w i t h  sodium s y s t e m s  and  i n e r t  g a s  

s y s t e m s .  

E x p e r i e n c e  g a i n e d  f rom desicjn of t h e  CRBRP was f a c t o r e a  i n t o  t h e  

c o n c e p t u a l  d e s i g n  s t u d i e s  of t h e  LDP and  f u r t h e r  b e n e f i t s  would 

be r e a l i z e d  a s  t h e  d e s i g n  c o n t i n u e s .  For example,  CRBRP 

equipment  d e s i g n  and  f a b r i c a t i o n  e x p e r i e n c e  w i l l  be  d i r e c t l y  

a p p l i c a b l e  t o  t h e  LDP a s  most of t h e  CRBRP components  w i l l  be  

f a b r i c a t e d  b e f o r e  p r e l i m i n a r y  e n g i n e e r i n g  d e s i g n  of t h e  LEDP is 

i n i t i a t e d .  

CRBRP c o n s t r u c t i o n  p l a n n i n g  a n d  t e c h n i q u e s  a r e  c u r r e n t l y  b e i n g  

i n c o r p o r a t e d  i n t o  LDP c o n s t r u c t i o n  p l a n n i n g  e v a l u a t i o n s .  CRBRP 

c o n s t r u c t i o n  e x p e r i e n c e  w i l l  p r o v i d e  v a l u a b l e  i n p u t  f o r  t h e  f i n a l  

p l a n n i n g  and  i m p l e m e n t a t i o n  of a  c o s t - e f f e c t i v e  and  s c h e d u l e -  

o r i e n t e d  LDP c o n s t r u c t i o n  p l a n .  

S t a r t - u p  t e s t i n g  of s y s t e m s  a t  t h e  CRBRP w i l l  p r o v i d e  equipment  

c o n f i r m a t i o n  d a t a  u s e f u l  i n  d e s i g n  a c t i v i t i e s  and  s u b s e q u e n t  t e s t  

o p e r a t i o n s  f o r  LDP. T h i s  t e s t i n g  i n p u t  can  be p a r t i c u l a r l y  

u s e f u l  i n  t h e  l i q u i d  m e t a l  and i n e r t  g a s  sys t ems .  

O p e r a t i o n  of t h e  CRBRP w i l l  p r o v i d e  a d d i t i o n a l  o n - l i n e  

i n f o r m a t i o n  u s e f u l  f o r  v e r i f i c a t i o n  of d e s i g n s  and  component 

c o n c e p t s  common t o  t h e  LDP and  t h e  CRBRP and  w i l l  p r o v i d e  

a d d i t i o n a l  i n p u t  f o r  t e s t i n g  p r o c e d u r e s  i n  such  a r e a s  a s  remote 

f u e l  h a n d l i n g .  CRBRP o p e r a t i n g  e x p e r i e n c e  w i l l  a l s o  be f a c t o r e d  

i n t o  t h e  procurement  s p e c i f i c a t i o n s  of such  LDP s y s t e m s  a s  t h e  

p l a n t - w i d e  c o m p u t e r i z e d  c o n t r o l  sys tem.  I n  t h e  e v e n t  t h a t  e a r l y  
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CRBRP o p e r a t i o n  d i s c l o s e s  an unexpected  system problem, t h e  

phas ing  of t h e  two p r o j e c t s  p r o v i d e s  t i m e  t o  implement 

c o r r e c t i o n s .  

A d d i t i o n a l l y ,  o p e r a t i o n  of t h e  CRBRP, i n  t h e  c o u r s e  of 

a e m o n s t r a t i n g  t h e  t e c h n i c a l  performance,  s a f e t y ,  and economics of 

an LMFBR p l a n t  i n  a  u t i l i t y  environment ,  w i l l  d e v e l o p  i n f o r m a t i o n  

and e x p e r t i s e  i n  p l a n t  s t a r t - u p  o p e r a t i o n  and maintenance.  T h i s  

e x p e r i e n c e  w i l l  be v a l u a b l e  i n  t h e  p l a n n i n g  and implementa t ion  of 

t h e s e  key f u n c t i o n s  f o r  t h e  LDP and i n  c o n t r i b u t i n g  t o  t h e  broad 

base  of e x p e r i e n c e  and i n f o r m a t i o n  t h a t  is  i m p o r t a n t  f o r  

commercial and i n d u s t r i a l  a p p l i c a t i o n  of t h e  LMFBR concept .  

CRBRP e x p e r i e n c e  is  a l s o  a p p l i c a b l e  i n  l a r g e - p l a n t  con£ i r m a t o r y  

r e s e a r c h  and development work where much of t h e  CRBRP work 

deve loped  i n  t h e  a r e a s  of s a f e t y ,  p h y s i c s ,  f u e l s ,  m a t e r i a l s ,  and 

I component development is  a i  r e c t l y  a p p l  i c a b l e .  Nearly a l l  t h i s  
work w i l l  be completed b e f o r e  F r e l i m i n a r y  e n g i n e e r i n g  d e s i g n  of 

t h e  LDP. I n  a d d i t i o n ,  c r i t i c a l  CRBRP components such a s  t h e  

s team g e n e r a t o r  and primary sodium pump w i l l  undergo thorough 

t e s t i n g  i n  1982 and i n f o r m a t i o n  developed d u r i n g  t h i s  t e s t i n g  

program w i l l  be f a c t o r e d  i n t o  t h e  des ign  p rocess .  

CRBRP o p e r a t i o n  and t h e  fol low-on o p e r a t i o n  of t h e  LDP w i l l  s e r v e  

t o  p r o v i d e  i m p o r t a n t  e x p e r i e n c e  and d a t a  r e g a r d i n g  t h e  LMFBR 

techno logy ,  env i ronmenta l  a c c e p t a b i l i t y ,  economics, and v a l u e  a s  
a  p r a c t i c a l  f u t u r e  o p t i o n  f o r  g e n e r a t i n g  e l e c t r i c  power and 

c o n s e r v i n g  nonrenewable n a t u r a l  r e s o u r c e s .  
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A key f e a t u r e  of t h e  U.S.  LMFBR development program remains 

a v o i d i n g  premature f o r e c l o s u r e  of t e c h n o l o g i c a l  a l t e r n a t i v e s .  In  
any c o n s t r u c t i o n  p r o j e c t ,  desicjn c h o i c e s  must be made among 
f e a s i b l e  a l t e r n a t i v e s .  To t h e  e x t e n t  p o s s i b l e  dur ing  
development,  t h e r e  i s  m e r i t  i n  keeping  open o p t i o n s  t h a t  might  be 
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e x e r c i s e d  l a t e r .  For some of t h e  t e c h n o l o g i c a l  a1 t e r n a t i v e s  

examined by NRC s t a f f  i n  NUREG 0139, a d d i t i o n a l  i n f o r m a t i o n  is  

now a v a i l a b l e .  

The d e s i g n  of t h e  pr imary  h e a t  t r a n s p o r t  system i n  LMFBRs f a l l s  

i n t o  two c a t e g o r i e s :  t h e  pool  (where t h e  e n t i r e  pr imary  system 

is c o n t a i n e d  w i t h i n  a r e l a t i v e l y  l a r g e  primary v e s s e l )  o r  t h e  

l o o p  (where p i p i n g  e x t e r n a l  t o  t h e  r e a c t o r  v e s s e l  t r a n s p o r t s  

sodium t o  pumps and h e a t  e x c h a n g e r s ) .  Exper ience  i n d i c a t e s  t h a t  

e i t h e r  concept  can be c o n s t r u c t e d  and o p e r a t e a  s a f e l y  and 

r e l i a b l y .  Indeed t h e  French,  B r i t i s h ,  S o v i e t ,  and U.S. programs 

have a l l  inc luded  a t  l e a s t  one s h i f t  i n  t h e  loop/pool  cho ice .  

The DOE Conceptual  Design Study (CDS) concluded t h a t  t h e r e  was no 

overwhelming advan tage  t o  e i t h e r  concept. '  There  would be no 

env i ronmenta l  a i f f e r e n c e s  and s a f e t y  d i f f e r e n c e s  would be 

, . i n s i s n i f  i c a n t .  P a r t i c i p a n t s ,  drawn from t h e  i n d u s t r y ,  
I recommended a  l o o p  concep t  f o r  what is  now t h e  LDP, b u t  

r ecogn ized  t h a t  t h e r e  may be m e r i t  i n  t h e  pool  concept  f o r  

commercial p l a n t s .  R e g a r d l e s s  of t h e  c h o i c e ,  t h e  developments  

t h a t  a r e  r e q u i r e d  i n  components and o t h e r  key base  technology 

a r e a s  a r e  much t h e  same. For example, t h e  s team g e n e r a t o r s  a r e  

e q u a l l y  a p p l i c a b l e  t o  e i t h e r  concep t ,  and t h e  pump technology 

r e q u i r e d  f o r  a pool  system is probab ly  l e s s  complex t h a n  t h a t  now 

being developed f o r  a l o o p  system. I n  bo th  i n s t a n c e s .  t h e  

d e s i g n ,  manufac tu r ing ,  and o p e r a t i n g  e x p e r i e n c e d  g a i n e d  a r e  an  

e f f e c t i v e  base  f o r  f u t u r e  p l a n t s .  The c o n c l u s i o n  i s  t h a t  t h e  

U.S. program, now on t h e  l o o p  p a t h  f o r  t h e  CRBRP, is  n o t  

p r e c l u d e a  from a  f u t u r e  s w i t c h  t o  a  pool  system. Thus, t h e  

program r e t a i n s  more f l e x i b i l i t y  t h a n  uoes a  s p e c i f i c  p r o j e c t ,  i n  

which changes ir, c h o i c e  of technology can add c o n s i u e r a b l e  

expense.  

3 "LMFBR Conceptual  Design Study;  Phase  I Summary Techn ica l  

R e p o r t , "  CDS-500-1, U.S. Department of Energy, p. 4-29 (1980) .  
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An u p d a t e d  T a b l e  8 . 1  is p r o v i d e d  t o  r e f l e c t  e v e n t s  s i n c e  NUREG 

0139 was i s s u e d .  

Another  example of t h e  f l e x i b i l i t y  b u i l d  i n t o  t h e  U.S. program 

d e a l s  w i t h  f u e l  t y p e .  I n  t h e  C o n c e p t u a l  Des ign  S t u d y  f o r  a  l a r g e  

p l a n t ,  f l e x i b i l i t y  was m a i n t a i n e d  w i t h  r e s p e c t  of c h o i c e  of f u e l  

t y p e  by making t h e  d e s i g n  of t h e  r e a c t o r  i n t e r n a l s  c a p a b l e  of 

a c c e p t i n g  e i t h e r  t h e  r e f e r e n c e  o x i d e  f u e l  d e s i g n ,  o r  a  c a r b i d e  

f u e l .  S i m i l a r l y ,  i t  h a s  been  shown t h a t  t h e  CRBRP c o u l d  o p e r a t e  

s a t i s f a c t o r i l y  on a  v a r i e t y  of f u e l  c y c l e s ,  and  t h e  r e f e r e n c e  

c o r e  d e s i g n  was s w i t c h e d  f rom homogeneous t o  h e t e r o g e n e o u s  

w i t h o u t  o t h e r  s i g n i f i c a n t  c h a n g e s  i n  c o s t ,  e n v i r o n m e n t a l  o r  

s a f e t y  a s p e c t s .  

I n  t h e  r e c e n t  l a r g e  p l a n t  s t u d i e s  (CDS a n d  LDP),  o x i d e  f u e l  was 

s e l e c t e d  f o r  a t  l e a s t  t h e  f i r s t  s e v e r a l  c y c l e s .  Supe r  Phen ix  

w i l l  u s e  o x i d e  f u e l ,  Thus t h e  u s e  of o x i d e  f u e l  i n  t h e  CRBRP n o t  

o n l y  d o e s  n o t  f o r e c l o s e  f u t u r e  U.S. emphas i s  on  o t h e r  f u e l s ,  b u t  

i s  p r e s e n t l y  c o n s i s t e n t  w i t h  t h e  c o n s e n s u s  c h o i c e  f o r  l a r g e r  

p l a n t s .  

I t  h a s  been  p r o p o s e d  t h a t  a n o t h e r  a l t e r n a t i v e  would be f o r  t h e  

U.S. t o  p u r c h a s e  f o r e i g n  t e c h n o l o g y  r a t h e r  t h a n  t o  pay f o r  our  

own d o m e s t i c  LMFBR f u e l  c y c l e  deve lopment  program. Such 

p r o p o s a l s  o f t e n  n e g l e c t  t o  a c c o u n t  f o r  t h e  e x t e n s i v e  d o m e s t i c  

deve lopmen t  work t h a t  would s t i l l  b e  n e c e s s a r y  t o  a s s u r e  t h e  

f o r e i g n  b r e e d e r  d e s i g n s  would s a t i s f y  u n i q u e  U .  S. l i c e n s i n g  

r e q u i r e m e n t s .  T h i s  may i n v o l v e ,  among o t h e r  t h i n g s ,  t h e  need  t o  

make s u b s t a n t i a l  p l a n t  m o d i f i c a t i o n s  t o  key s a f e t y  f e a t u r e s  such  

a s  t h e  r e a c t o r  c o n t a i n m e n t  b u i l d i n g ,  r e a c t o r  s a f e t y  s y s t e m s ,  and  

shutdown h e a t  removal  sy s t ems .  
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In add i t ion ,  one of t h e  c e n t r a l  f e a t u r e s  U.S. energy policy of 

t h e  past  four  Administrations has been t o  reduce U.S. r e l i ance  on 

fo re ign  sources of energy supply. Regardless of cu r ren t  

a l l i a n c e s ,  p o l i t i c a l  or commercial b a r r i e r s  20-40 years  hence 

could prevent a  fo re ign  LMFBR suppl ie r  from s e l l i n g  t o  t h e  U.S. 

Even i f  r eac to r s  were sold,  without a  complete domestic f u e l  

cyc le  capab i l i ty ,  the  U.S. would have t o  r e ly  on fo re ign  sources 

of reac tor  f u e l  supply. This could have na t ional  s e c u r i t y  

impl ica t ions  t h a t  a r e  not unl ike those associa ted  with current  

U. S. dependence on fore ign  supp l i e s  of o i l .  
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WORLCWIDE FAST BREEDER 
REACrOR PLANT 

Power 
I n i t i a l  

Name Country Thermal Electric Pool or  Loop Operation - 
Cl enent i ne USA 0.025 -- Loop 1946 
Experimental Breeder 
React or-1 USA 1 0.02 Loop 1951 

BRl/BR2 USSR 0.1 - Loop 1956 
LAMPRE USA 1 - Loop 196 1 
Fermi USA 200 60.9 LOOP 196 3 
SEFOR USA 2 0 - Loop 196 9 
Dounreay Fas t  Reactor UK 72 14 Loop 195gb 
Rapsodie France 20/40b - Loop 1966 
QE!lm&E 
B R ~ / B R ~  oa USSR 5/10a --- Loop 195ga 
Experimental Breeder 
Reactor- I1 USA 62.5 18.5 Pool 1963 

BOW-6 0 USSR 60 12 Loop 196 9 
BN-3 50 USSR 1000 150' Loop 1972 
Phenix France 56 7 233 Pool 1973 
Prototype Fast  Reactor UK 6 OOd 250 Pool 197 4 
JOY0 Japan 100 LWP 1977 -- 
BI+6 00 USSR 147 0 600 Pool 1980 
Fas t  Flux Tes t  Faci l .  USA 400 - Loop 197 9 
KNK-I W.Germany 58 2 0 Loop 1977 - 
Super-Pheni x ~ r a n c e ~  290 0 1200 Pool 
SNR-3 00 W. ~ennanrlf 770 3 12 Loop 
P r w a  Elementi dii 

Ccanbustibile I t a l y  140 - Mcdif i e d  Pool 1987 
ExalmQ 
Monju Japan 714 3 00 Loop 
Clinch River Breeder 
Reactor USA 97 5 359 Loop 1989 

Corranercial Fast 
Reactor UK 323 0 1320 Pool 

SNR-2 W. ~ e r m a n y ~  5000 1200-2000 Loop 1985-6 
BN-16 00 USSR 5000 1600 Pool 

------------------ 
%itiaily operated a t  5 megawatt thermal as  BR5; u ~ r a d e d  t o  BR-10 (it- 
megawatt thermal) i n  1973. 

b ~ n i t i a l l y  operated a t  20 mgawat t  thermal; p e r  increased t o  40 megawatt 

C 
thermal i n  1970 w i t h  "Fortissimo" core. 
Also produces t h e  equivalent  of 200 megawatt electric a s  process steam 

or &sal i m t i o n .  
be operated i n i t i a l l y  a t  50 megawatt thermal. 

eOperated 1971 through 1974 a s  a thermal reac tor ,  KNK-I. 
'1n cooperation wi th  Belgium and t h e  Netherlands. 
g ~ r i p r t i t e  e f f o r t  of Franch, German and I t a l i a n  e l e c t r i c  u t i l i t i e s .  
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Qugafi~n_32Q,lP (NRC l e t t e r  d a t e d  10/26/81, r e sponse  l e t t e r  d a t e d  

2/ 5/82 ) 

Update t h e  i n t e r n a l  c o s t s  of t h e  CR p r o j e c t .  Main ta in  l e v e l  of 

d e t a i l  i n  S e c t i o n  8  - 3 . 1  i n c l u d i n g  Tab le  8.3-1 of t h e  ER. Also, 

i n d i c a t e  p o r t i o n s  of t h e  i n t e r n a l  cost  t o  be borne  by f e d e r a l  

government,  p a r t i c i p a t i n g  u t i l i t i e s ,  e t c .  

The CRBRP P r o j e c t  c o s t  e s t i m a t e  t o  t h e  l e v e l  of d e t a i l  r e f l e c t e d  

i n  S e c t i o n  8 .3 .1  i n c l u d i n g  T a b l e  8.3-1 of t h e  Environmental  

Repor t  h a s  been updated  ( E R  Amendment XIV) c o n s i s t e n t  w i t h  t h e  

cur  r e n t  s c h e d u l e  base1  i n e .  
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D u e s t i o n  320.8R 

Prov ide  updated  j u s t i f i c a t i o n  f o r  e x c l u d i n g  o t h e r  energy s o u r c e s  

a s  v i a b l e  a l t e r n a t i v e s  t o  CRBRP. C u r r e n t l y ,  ER S e c t i o n  9 . 1  

d i s m i s s e s  d e p l e t a b l e  energy r e s o u r c e s  based on energy  growth 
r a t e s ,  n u c l e a r  expans ion p l a n s ,  c o s t s ,  and e s t i m a t e s  of energy 

r e s o u r c e  s t o c k s ,  a l l  r e f l e c t i n g  1975 e x p e c t a t i o n s .  I n  a d d i t i o n ,  
a s  a  r e s u l t  of t h e  passage  of t ime and advances  made i n  imple- 

menting t h e  l a r g e r  n e x t  s t a t e  d e m o n s t r a t i o n  LMFBR, p r o v i d e  
j u s t i f i c a t i o n  f o r  n o t  c o n s i d e r i n g  t h i s  a s  a  v i a b l e  a l t e r n a t i v e  

energy  source .  

Response 

Other  energy s o u r c e s  were  excluded a s  v i a b l e  a l t e r n a t i v e s  t o  t h e  
CRBRP on t h e  ground t h a t  t h e  need f o r  a  d e m o n s t r a t i o n  p l a n t  

f a c i l i t y ,  i n c l u d i n g  i t s  t i m i n g  and o b j e c t i v e s  i s  t o  be t a k e n  a s  
g i v e n  i n  t h e  Commission's review of CRBRP. Uni ted  S t a t e s  Enersy  

Resea rch  and D e v e l o ~ m e n t  A d m i n i s t r a t i o n  e t  a l .  ( C l i n c h  River  
Breeder  Reactor  P l a n t ) .  CLI-76-13, 4 NRC 67 (1976) . F u r t h e r ,  
t h e  a l t e r n a t i v e  of t h e  n e x t - l a r g e r - s i z e  d e m o n s t r a t i o n  p l a n t  can 
be excluded on t h e  ground t h a t  t h e  s t r u c t u r e ,  pace,  t i m i n g  and 

o b j e c t i v e s  of t h e  LMFBR Program a r e  l i k e w i s e  t o  be t a k e n  a s  
g iven.  Id. DOE h a s  p r e p a r e d  a  Supplement t o  t h e  LMFBR Program 
Environmental  S t a t e m e n t  DOE/EIS-0085-FS, May 1982,  i n  which bo th  
t e c h n o l o g i c a l  ( o t h e r  energy s o u r c e s  i n s t e a d  of LMFBR1s) and 
programmatic (LDP i n s t e a d  of CRBRP, and no a c t i o n )  a l t e r n a t i v e s  
were  addressed .  None of t h e s e  a l t e r n a t i v e s  were  found t o  be 

a c c e p t a b l e .  
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Quesfian,32Q,9E (NRC l e t t e r  d a t e d  10 /26 /81 ,  r e s p o n s e  l e t t e r  d a t e d  

12 /22 /81)  

Upda t e  e conomic  c o s t  a n a l y s e s  d e v e l o p e d  i n  s u p p o r t  of y o u r  
d e c i s i o n s  r e g a r d i n g  a l t e r n a t i v e  p l a n t  d e s i g n s .  S p e c i f i c a l l y ,  
S e c t i o n s  10 .1 .5  ( T a b l e s  10.1-9 a n d  1 0 . 1 - l o ) ,  10 .2 .5  ( T a b l e s  
10 .2 -1  a n d  1 0 . 2 - 2 ) ,  10 .3 .5  ( T a b l e  10 .3 -2)  a n d  10.6 .5 .  

A l t h o u g h  t h e  economic  c o s t s  p r e s e n t e d  i n  t h e  t a b l e s  i d e n t i f i e d  i n  

t h e  q u e s t i o n  a r e  n o t  up - to -da t e  i n  c u r r e n t  p r i c e s ,  t h e  a n a l y s e s  

r e m a i n  v a l i d .  S i n c e  t h e  t i m e  of t h e  e v a l u a t i o n  o f  t h e s e  a n a l y s e s  

by t h e  NRC (NUREG-0319, F e b r u a r y  1 9 7 7 )  t h e  m a j o r  c h a n g e  h a s  b e e n  

t h e  e f f e c t  of i n f l a t i o n  on  t h e  c o s t s  ( b o t h  economic  a n d  

e n v i r o n m e n t a l )  i n c l u d e a  i n  t h e  a n a l y s e s .  However, g e n e r a l  p r i c e  

i n f l a t i o n  h a s  n o t  a f f e c t e d  t h e  r e l a t i v e  r a n k i n g  of t h e  

a l t e r n a t i v e s  n o r  t h e  r e l a t i v e  b a l a n c e  of e n v i r o n m e n t a l  c o s t s  t o  

e conomic  c o s t s .  The  o n l y  c h a n g e  t h a t  would  i n v a l i d a t e  t h e  

a n a l y s e s  wou ld  b e  t h e  deve lopmen t  of a n  a d v a n t a g e  ( e i t h e r  

t e c h n o l o g i c a l  o r  e conomic )  n o t  p r e v i o u s l y  a v a i l a b l e  f o r  o n e  of 

t h e  a l t e r n a t i v e s .  For  t h e  f a c i l i t y  s y s t e m s  r e f e r e n c e d  i n  t h e  

q u e s t i o n ,  i .e . ,  c o o l i n g  s y s t e m ,  s a n i t a r y  waste s y s t e m ,  a n d  i n t a k e  

a n d  d i s c h a r g e  s y s t e m s ,  s i g n i f i c a n t  c h a n g e s  s u c h  as  new 

t e c h n o l o g i e s  w i t h  a l o w e r  c o s t  t h a t  wou ld  r e q u i r e  r e a n a l y s i s  of  

a l t e r n a t i v e s  h a v e  n o t  d e v e l o p e d .  

F u r t h e r m o r e ,  t h e  d e s i g n ,  t e s t i n g ,  and  p r o c u r e m e n t  of t h e s e  

f a c i l i t y  s y s t e m s  a r e  a t  a d v a n c e d  s t a g e s  of  c o m p l e t i o n .  I f  a 

r e a n a l y s i s  w e r e  t o  b e  u n d e r t a k e n  a t  t h i s  time, any  a l t e r n a t i v e  

wou ld  h a v e  t o  d e m o n s t r a t e  e conomic  a n d  e n v i r o n m e n t a l  c o s t  
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advan tages  g r e a t e r  than  t h e  s e l e c t e d  d e s i g n ' s  c o s t s .  These c o s t s  

t o  be a s s e s s e d  a g a i n s t  a l t e r n a t i v e  sys tems  would p r o p e r l y  i n c l u d e  

t h e  amounts expended t o  d a t e  on t h e  s e l e c t e d  sys tems t o  d e s i g n ,  

tes t  and p r o c u r e  t h e  equipment,  t h e  c o s t s  t o  t e r m i n a t e  c u r r e n t  

c o n t r a c t s ,  and t h e  envi ronmenta l  c o s t s  a s s o c i a t e d  w i t h  s c r a p p i n g  

f a b r i c a t e d  components. I n  t h e  c a s e  of t h e  s e l e c t e d  c o o l i n g  

sys tem f o r  t h e  p l a n t ,  i .e . ,  a  mechanica l  d r a f t  wet  c o o l i n g  tower,  

changes from t h i s  des ign  cou ld  c a u s e  changes  i n  p l a n t  performance 

p a r a m e t e r s  t h a t  might  have  c o s t l y  c a s c a d i n g  e f f e c t s  on t h e  

c u r r e n t  d e s i g n  and procurement  of t h e  s team/water  c y c l e  

equipment.  A l l  of t h e s e  "sunk" c o s t s  would p r o p e r l y  be i n c l u d e d  

i n  any updated  a n a l y s e s  because  t h e  a p p l i c a n t  h a s  proceeded on 

t h e  b a s i s  of p r e v i o u s l y  v a l i d  e v a l u a t i o n s  of a l t e r n a t i v e s .  



I n  a  l e t t e r  d a t e d  11/20/81 NRC r e q u e s t e d ,  

"Pursuan t  t o  t h e  in£  o rmat ion  needs of t h e  s t a f f  i d e n t i f i e d  
i n  S e c t i o n  2.3.3 of Regu la to ry  Guide 1.70.29, " In f  o rmat ion  

f o r  S a f e t y  A n a l y s i s  R e p o r t s  - Meteorologyn,  we r e q u e s t  
t r a n s m i t t a l  v i a  magne t i c  t a p e  of o n s i t e  m e t e o r o l o g i c a l  d a t a  

f o r  our e v a l u a t i o n  of t h e  r a d i o l o g i c a l  consequences of 
normal and a c c i d e n t a l  r e l e a s e s  t o  t h e  atmosphere.  P l e a s e  

use  t h e  e n c l o s e d  gu idance  on f o r m a t  and t a p e  a t t r i b u t e s  

( E n c l o s u r e s  1 and 1 A )  and p r o v i d e  hour by hour d a t a  f o r  t h e  

p e r i o d  of r e c o r d  ( J u l y  1, 1975-June 30,  1976) which you have  

used t o  c o n s t r u c t  t h e  d i f f u s i o n  e s t i m a t e s  r e f l e c t e d  i n  t h e  

Tab les  i n  S e c t i o n  2.3 of t h e  PSAR. Also, p l e a s e  i n c l u d e  

documenta t ion  i d e n t i f y i n g  t h e  p a r a m e t e r s  measured, 

i n s t r u m e n t a t i o n ,  p e r i o d  of r e c o r d  and a dump of t h e  f i r s t  

b lock of d a t a  on t h e  t a p e  a s  shown i n  E n c l o s u r e  2 .  W e  have  

a s s i g n e d  q u e s t i o n  number 451.1 t o  t h i s  r e q u e s t .  P l e a s e  

p rov ide  t h i s  i n f o r m a t i o n  by December 21,  1981." 

NRC f u r t h e r  r e q u e s t e d  i n  t h e i r  l e t t e r  d a t e d  11/30/81, 

" P l e a s e  p r o v i d e ,  i n  a n  amendment t o  t h e  Environmental  

Repor t ,  t h e  in£  o rmat ion  i d e n t i f i e d  i n  t h e  E n c l o s u r e  f o r  our 

review of your a p p l i c a t i o n  f o r  a  p e r m i t  t o  c o n s t r u c t  t h e  

Cl inch  River  Breeder  Reac to r  P l a n t .  T h i s  i n £  o rmat ion  is 

needed by December 1 5 ,  1981,  i n  o r d e r  t o  m a i n t a i n  our  

s c h e d u l e  f o r  t h e  review. S u b m i t t a l  of t h i s  i n £  o rmat ion  by 

l e t t e r  on o r  b e f o r e  t h a t  d a t e  is s u f f i c i e n t  i f  f o l l o w e d  by 

an amendment. 
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In addition, please endeavor to furnish the magnetic tape 

with meteorological data by December 11, rather than 

December 21 as requested in our letter to you of November 

20, 1981. These data should include the data gathered in 

1977 and 1978." 

RESPONSE 

Transmittal of magnetic tapes of onsite meteorological data was 

provided to NRC in a letter dated 12/15/81 from G. W. Reynolds, 

TVA to Mr. I. Spickler and was supplemented to define the 

recording periods and locations in a letter dated 12/28/81 as 

follows: 

Your letter of November 20, 1981, requested transmittal of 
onsite meteorological data (magnetic tape) in accordance 

with specified format and tape attributes. The requested 

period of record was from July 1, 1975, to June 30, 1976. 

This information was requested to be provided to NRC by 

December 21, 1981. Your letter of November 30, 1981, 

requested that the meteorological data be provided by 

December 11, 1981, rather than December 21, 1981 as 

previously requested, and that the data include onsite 

meteorological data gathered during 1977 and 1978. 

There have.been three onsite meteorological data sets used 

for the CRBRP construction permit application documents. In 

the ER, July 1975 - June 1976 temporary tower data were 
replaced by February 17, 1977 - February 16, 1978 permanent 
tower data in Amendment IX. For the PSAR, the July 1975 - 
June 1976 data were used in Section 2.3 and March 1976 - 
February 1977 temporary tower data were used in Appendix 

2.3A. The PSAR was further amended (Amendment 65, February 

1982) to replace the temporary tower data with permanent 

tower data for the recording period of February 19, 1977 

through February 16, 1978. Section 2.3A was deleted at that 
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I time. Magnetic t apes  of each of these  t h r e e  da ta  s e t s  have 

been provided t o  Mr. I r v  Spickler ,  NRC, under sepa ra te  cover 

d i r e c t l y  from TVA i n  a l e t t e r  dated December 15 ,  1981. 

These da ta  tapes  correspond t o  t h r e e  d i s t i n c t  one-year s e t s  

of o n s i t e  meteorological da ta ,  two from the  temporary tower, 

and one from t h e  110-meter permanent tower. They a r e  (1) 

Ju ly  1975 t o  June 1976 Pulse-0-Matic c a s s e t t e  system da ta  

from the temporary tower, (2)  March 1976 t o  February 1977 

Nova computer system data  from t h e  temporary tower, and (3)  

February 17,  1977 t o  February 16 ,  1978 Nova computer system 

data  from the  permanent tower. 

Tape (1) da ta ,  Pulse-0-Matic, were used f o r  Sect ion 2.3 of 

t h e  CRBRP PSAR and tape (2 )  da ta ,  Nova, were used f o r  

Appendix 2.3A of t h e  PSAR. These da ta  have been replaced by 

Tape (3 )  da ta  in  Amendment 65 of t h e  PSAR. 

Tape (1) da ta ,  Pulse-0-Matic, were used i n  Sect ion 2.6 of 

t h e  CRBRP ER, but were replaced by tape (3)  d a t a  i n  
Amendment I X  of t h e  ER. 



AMENDMENT X V  
JULY 1982 

Have any d e s i g n  changes been made i n  t h e  radwaste  t r e a t m e n t  

sys tems  s i n c e  t h e  FES was p u b l i s h e d  2/77? 

RESPONSE 

Yes. These d e s i g n  changes a r e  s t a t e d  and i n c l u d e d  i n  t h e  

response  t o  Q u e s t i o n  290.1R. 



AMENDMENT X V  
JLILY 1982 

Have any changes been made t h a t  would c a u s e  t h e  s o u r c e  te rm t o  be  
a l t e r e d ?  T h i s  c o u l d  i n c l u d e  f u e l  and c o o l a n t  s p e c i f i c a t i o n s  and 
behavior  a s  w e l l  a s  o p e r a t i o n a l  a s p e c t s .  

RESPONSE 

o There  h a s  been no change t o  t h e  c o o l a n t  s p e c i f i c a t i o n s .  

o  There  have been changes t o  t h e  f u e l  s p e c i f i c a t i o n s  due t o  t h e  
c o r e  d e s i g n  change from t h e  homogeneous c o r e  t o  t h e  

he te rogeneous  c o r e  and t h e s e  changes do r e s u l t  i n  some change 
t o  t h e  s o u r c e  term. The f o l l o w i n g  t a b l e  p r o v i d e s  a  comparison 
of homogeneous c o r e  and he te rogeneous  c o r e  f u e l  s p e c i f i c a t i o n s  
and t h e  t a r g e t  a v e r a g e  and peak burnups. 

T o t a l  heavy meta l  
i n v e n t o r y  i n  f u e l  
( m e t r i c  t o n s )  

Plutonium enr ichment  

i n  f u e l  (we igh t  % )  

T a r g e t  Burnup (MWD/T) 

Aver age 

Peak 

Heterogeneous Homogeneous 
C u r r e n t  Core P r e v i o u s  Core 



AMENDMENT X V  
JULY 1982 

o However, it shou ld  be n o t e d  t h a t  i n  d e t e r m i n i n g  t h e  s o u r c e  

terms,  t h e  i s o t o p i c  compos i t ion  of  LWR d i s c h a r g e  p lu tonium was 

used i n s t e a d  of  t h e  compos i t ion  i n  t h e  f u e l  s p e c i f i c a t i o n  f o r  
conservat i sm.  

o The s o u r c e  t e rms  i n  t h e  cover  g a s  have  remained r e l a t i v e l y  

unchanged from t h e  b a s i s  used  i n  t h e  1977 amendments t o  t h e  

ER . 
o Changes i n  t h e  i n e r t  g a s  p r o c e s s i n g  sys tem have had t h e  

f o l l o w i n g  e f f e c t s :  

1) Noble g a s e s  a r e  now s e n t  from I n c r e a s e s  d i s c h a r g e  

RAPS Noble Gas S t o r a g e  V e s s e l  from RSB HVAC 

t o  CAPS, r a t h e r  t h a n  be ing  

b o t t l e d  f o r  d i s p o s a l  

2 )  RAPS Cryogenic  Charcoa l  Beds 

have been d e l e t e d  

3 )  Re-eva lua t ion  of CAPS 

c h a r c o a l  bed e f f i c i e n c y  

4 )  RAPS moved i n s i d e  of RCB 

I n c r e a s e s  a c t i v i t y  

t o  CAPS, b u t  CAPS 

c h a r c o a l  beds supp ly  

hold-up t i m e  - l i t t l e  

e f f e c t  on o f f s i t e  

r e l e a s e s  

Decrease  i n  o f f s i t e  

r e l e a s e s  

No e f f e c t  on normal 
o p e r a t i o n ,  Favor a b l e  

e f f e c t  w i t h  r e g a r d  

t o  a c c i d e n t s  



5)  E f f l u e n t s  f rom o t h e r  s y s t e m s  
t o  CAPS added  t o  t h e  t o t a l  

e f f l u e n t  ( e f f l u e n t s  f rom 
r e f u e l i n g  sys t em,  f a i l  f u e l  

m o n i t o r i n g  s y s t e m  and  
m a i n t e n a n c e  s y s t e m )  

AMENDMENT X V  
JULY 1982 

S l i g h t l y  i n c r e a s e s  
d i s c h a r g e  f rom RSB 

HVAC 

These  c h a n g e s  a re  c o n t a i n e d  i n  r e s p o n s e  t o  Q u e s t i o n  290.1R. 



AMENDMENT X V  
JULY 1982 

' Qnesfian,lSQ,lE (NRC l e t t e r  d a t e d  10/26/81,  r e s p o n s e  l e t t e r s  

d a t e d  2/5/82,  5 /3 /82)  

S i n c e  t h e r e  a r e  no known commerc ia l  p l a n s  f o r  p a r t i c i p a t i n g  i n  

t h e  CRBR f u e l  c y c l e  on a  l i c e n s e d  b a s i s ,  i t  a p p e a r s  t h a t  t h e  f u e l  

c y c l e  r e l a t e d  t o  CRBR w i l l  h ave  t o  be  c a r r i e d  o u t  by DOE i n  i t s  

own u n l i c e n s e d  f a c i l i t i e s .  A c c o r d i n g l y ,  i t  w i l l  b e  n e c e s s a r y  f o r  

DOE t o  p r o j e c t  i t s  p l a n s  f o r  c a r r y i n g  o u t  t h e  f u e l  c y c l e  

f u n c t i o n s  r e l a t e d  t o  p r o c e s s i n g ,  s a f e g u a r d i n g  a n d  t r a n s p o r t a t i o n  

of  f u e l s  a n d  f o r  managing t h e  h a n d l i n g  a n d  d i s p o s a l  of w a s t e s .  

I n  t h i s  r e g a r d ,  p l e a s e  p r o v i d e  a n  amendment t o  t h e  e n v i r o n m e n t a l  

r e p o r t  t h a t  d e s c r i b e s  DOE'S p l a n n e a  program a n d  f a c i l i t i e s  f o r  . 

s u c h  f u n c t i o n s  r e l a t e d  t o  CRBR, i n c l u d i n g  e s t i m a t e s  of t h e  

r e s o u r c e  u s e s  a n d  e f f l u e n t s  and  a s s e s s m e n t s  of t h e  p o t e n t i a l  

e f f e c t s ,  i n c l u d i n g  r a d i o l o g i c a l ,  r e s u l t i n g  f rom s u c h  a c t i v i t i e s .  

I 

T h i s  r e p o r t  w i l l  s e r v e  a s  t h e  b a s i s  f o r  NRC t o  p e r f o r m  i t s  

;' i n d e p e n d e n t  e v a l u a t i o n s  of t h e s e  f u n c t i o n s  f o r  CRBR l i c e n s i n g  

p u r p o s e s .  

The i n f o r m a t i o n  r e q u e s t e d  i n  q u e s t i o n  750.1R is p r o v i d e d  i n  t h e  

ER Amendment XIV.  



AMENDMENT X V  
JLlLY 1982 

Provide a  l i s t  of c u r r e n t l y  f e a s i b l e  candidate  s i t e s  with cu r ren t  

information t o  support  comparison of them,. A s  a  minimum, t h e  

following should be considered: 

Using the  app l i cab le  por t ions  of 10 CFF P a r t  51, Regulatory 

Guide 4.2 and t h e  Proposed Rule on Al te rna t ive  S i t e s  (45 FR 

24168-24178, Apri l  9 ,  1980) a s  guide l ines ,  review t h e  

previous s i t e  s e l e c t i o n  process. This reassessment should 

i d e n t i f y  the  region of i n t e r e s t  and consider the  p o t e n t i a l  

s i t e s  within the  region, s e l e c t  candidate  s i t e s  with 

environmental d i v e r s i t y  of land and water resources within 

the  region of i n t e r e s t ,  and compare the  f i n a l  candidate  s i t e s  

with the  proposed s i t e .  

Verify t h a t  the  da ta  provided previously a r e  s t i l l  appl icable  

and provide cu r ren t  information a s  necessary. 

The region of i n t e r e s t  and se lec ted  candidate  s i t e s  within 

the  TVA se rv ice  area should be rep resen ta t ive  of the  

environmental d i v e r s i t y  r e f l ec ted  by the  types of water 

bodies and f l o r a l  and faunal  d i v e r s i t y  ava i l ab le  within the  

region (upper and lower reaches of l a rge  r i v e r s ,  small 

r i v e r s ,  lakes,  r e s e r v o i r s ,  e t c . )  

2 .  Provide the  r a t i o n a l e  and supporting information fo r  

exclusion of p o t e n t i a l  candidate  TVA s i t e s  along the  

Miss iss ippi ,  t h e  Ohio ( a t  or in  the  v i c i n i t y  of t h e  Shawnee 

Steam E l e c t r i c  P lan t )  , t h e  Tombigbee (Black Warrior) , t he  

CoOSa, t h e  Green (Bar ren) ,  and Pearl  Rivers. 



AMENDMENT X V  
JULY 1982 

Reconsider  t h e  p o s s i b l e  use  of p lanned o r  e x i s t i n g  power 
p l a n t  sites, i n c l u d i n g  Phipps  Bend, H a r t v i l l e ,  Yellow Creek,  
Wat ts  Bar ,  Browns F e r r y ,  Sequoyah and B e l l e f o n t e .  I f  CRBR 

were l o c a t e d  a t  a  s i t e  where some i n i t i a l  s i t e  work h a s  been 

done, i n d i c a t e  whether  s a v i n g s  i n  c o n s t r u c t i o n  t i m e  and/or  
c o s t  c o u l d  be r e a l i z e d .  Also,  s t a t e  whether  t h e r e  is any 

r e a s o n  why t h e  CRBRP should  n o t  be l o c a t e d  on a  common s i t e  

w i t h  a  l i g h t - w a t e r - r e a c t o r  p l a n t .  

4 .  D i s c u s s  t h e  p r e s e n t  s t a t u s  of hook-on concep t ;  i f  t h i s  is no 
l o n g e r  a  p r a c t i c a l  approach f o r  t h e  CRBRP, c o n s i d e r  whether  a  

comple te  CRBRP c o u l d  be b u i l t  a t  t h e  hook-on s i t e s  p r e v i o u s l y  

compared t o  t h e  proposed s i t e .  

5. Cons ide r  whether a n o t h e r  s u i t a b l e  c a n d i d a t e  s i t e  e x i s t s  on 
t h e  C l i n c h  River  i n c l u d i n g  t h e  p o s s i b i l i t y  of l o c a t i n g  t h e  

comple te  (non-hook-on) CRBRP a t  t h e  B u l l  Run Steam P l a n t  o r  
t h e  Kings ton Steam P l a n t .  I f  such a  s i t e  is i d e n t i f i e d ,  what 
env i ronmenta l  o r  o t h e r  c o n s t r a i n t s ,  i f  any, would be invo lved  

i n  s o  l o c a t i n g  t h e  CRBRP? 

See Appendix G t o  t h e  CRBRP Environmental  Repor t  (Amendment XV) . 



AMENDMENT X V  
JULY 1982 

Q u e s t i o n  750.3B 

V e r i f y  t h a t  t h e  ERDA (DOE) s i t e s  p r e v i o u s l y  c o n s i d e r e d  i n  t h e  

a l t e r n a t i v e  s i t e  rev iew a r e  p r e s e n t l y  a c c e p t a b l e  a s  c a n d i d a t e  

s i t e s  and d e s c r i b e  any  a d d i t i o n a l  DOE p r o p e r t y  t h a t  would q u a l i f y  

a s  c a n d i d a t e  s i t e s  i n c l u d i n g  any r e a s o n s  why t h e y  s h o u l d  n o t  be 

c o n s i d e r e d  f u r t h e r .  Review t h e  i n f o r m a t i o n  p r e v i o u s l y  p r o v i d e d  

on t h e s e  c a n d i d a t e  s i t es  and a s s u r e  t h a t  it is a d e q u a t e  f o r  

compar ison  t o  t h e  p roposed  s i te .  

RESPONSE 

See Appendix F t o  t h e  CRBRP Envi ronmenta l  Repor t  (Amendment XV). 



AMENDMENT X V  
JULY 1982 

If the Applicant's reassessment of the alternative sites 

indicated that any of them is environmentally preferable to the 

proposed site, provide economic costs (costs of delay, etc.) that 

would be associated with changing the site to such location and 

discuss any constraints or other reasons for not doing so. 

RESPONSE 

See Appendices F and G to the CRBRP Environmental Report 
(Amendment XV) . 



AMENDMENT X V I  REVISIONS RESULTING FROM ADDITIONAL 
UPDATED INFORMATION AND MINOR CORRECTIONS 

Sec.  2 . 1 ,  3 . 2  R e v l ' s e d  t o  c o r r e c t l y  l d e n t l f y  p l a n t  d e s l g n  t h e r m a l  
power  c a p a b i  l  i t y .  

U p d a t e d  t o  i n c l u d e  t h e  S t a t e  o f  Tennessee  H i s t o r i c  
P r e s e r v a t i o n  O f f i c e  f i n d i n g  o f  n o  h l s t o r l c  o r  
a r c h a e o l o g i c a l  e f f e c t  on t h e  p r o p o s e d  t r a n s m l s s l o n  
l i n e  r l g h t - o f - w a y .  

2 . 5 ,  3 . 3 ,  3 . 4  U p d a t e d  f o r  c o n s l s t e n c y  w l t h  t h e  NPDES p e r m l t  and 
3 . 7 ,  5 . 1 ,  5 . 4  p l a n t  d e s i g n  p a r a m e t e r s .  
5 . 8 ,  1 0 . 3  

U p d a t e d  t o  c o r r e c t  typographical e r r o r s  e n t e r e d  I n  
Amendment ( 1 1 )  t a b l e s .  

2 . 7 ,  5 . 1  U p d a t e d  t o  I n c l u d e  t h e  f i n d i n g  o f  a  B l u e  S u c k e r  
and t h e  l n i t l a t l o n  o f  t h e  Sauger  s p a w n i n g  s t u d y .  

3 . 3  U p d a t e d  t o  i d e n t i f y  t h e  p o t a b l e  w a t e r  s o u r c e .  

T a b l e  3 . 5 - 7  I s  u p d a t e d  t o  i d e n t i f y  t h e  c o r r e c t  
v a l u e  f o r  t h e  r e a c t o r  refueling s y s t e m  
c o n t r i b u t i o n  t o  t h e  CAPS/RAPS h e a t i n g  and 
ventilating s y s t e m  ( 0 . 2  c l / d a y ) .  T a b l e  3 . 5 - 8  I s  
u p d a t e d  t o  r e f l e c t  t h e  e s t l m a t e d  curie release o f  
n o b l e  gas  ( 2 1 0  c l / y e a r ) .  

U p d a t e d  t o  p r o v l d e  r e v i s e d  e s t l m a t e s  o f  e f f l u e n t  
w a t e r  c o n c e n t r a t i o n s .  

U p d a t e d  t o  r e f l e c t  c u r r e n t  d e s i g n  d e s c r i p t i o n  o f  
t h e  n o r m a l  p l a n t  sewage d l s p o s a l  s y s t e m .  

U p d a t e d  t o  c o r r e c t  h e a t  l o a d  l i m l t s  f o r  t h e  s p e n t  
f u e l  s h i p p i n g  c a s k .  

U p d a t e d  t o  I n c o r p o r a t e  S t a t e  H l s t o r i c  P r e s e r v a t i o n  
O f f i c e  d e t e r m l n a t l o n  r e g a r d i n g  f i e l d  s u r v e y  o f  
t r a n s m i s s i o n  l i n e  r i g h t - o f - w a y .  

AXVI-I 



S e c t i o n  14.4A 
( A p p e n d i x  t o  
5 .7 )  

A p p e n d i x  F  

A p p e n d i x  G 

U p d a t e d  t o  I d e n t i f y  l o c a t i o n  o f  d r e d g e  m a t e r i a l  
disposal. C o r r e c t l y  i d e n t i f y  t r e a t m e n t  pond 
r e q u l r e m e n t s  d u r i n g  p l a n t  o p e r a t i o n .  

U p d a t e d  t o  c o r r e c t  t r a n s m i s s i o n  l i n e  sewage. 

R e v i s e d  t o  p r o v i d e  g r e a t e r  d e t a i l  d e s c r i p t i o n  o f  
c h e m i c a l  e f f l u e n t s  t o  t h e  C l i n c h  R i v e r  f r o m  t h e  
common p l a n t  d i s c h a r g e .  

U p d a t e d  t o  p r o v l d e  f u r t h e r  c l a r l f l c a t l o n  o f  t h e  
D e v e l o p m e n t a l  R e p r o c e s s i n g  F a c i l i t y .  

U p d a t e d  t o  p r o p e r l y  d e s c r l b e  t h e  s e d i m e n t  and 
e r o s i o n  c o n t r o l  r e q u l r e m e n t s  d u r i n g  p l a n t  
c o n s t r u c t i o n  a c t l v l t l e s ,  and t h e  Sauger  s t u d y  as  
r e q u i r e d  by t h e  EPA d r a f t  NPDES p e r m i t .  

U p d a t e d  t o  I n d i c a t e  r e s u m p t i o n  o f  on  s i t e  
m e t e r o l o g l c a l  m o n l t o r l n g  a c t i v i t i e s  I n  a d d i t i o n  t o  
e d i t o r i a l  c l a r i f i c a t i o n .  

I n c o r p o r a t e d  i n t o  ER t o  p r o v i d e  i s o t o p i c  
c o m p o s i t i o n  f o r  r e c y c l e  o f  CRBRP f u e l .  

U p d a t e s  a p p r o p r i a t e  r e f e r e n c e  m a t e r i a l .  

U p d a t e s  s e i s m i c  r e l o c a t i o n  c o s t  f o r  I d a h o  N a t i o n a l  
E n g i n e e r i n g  L a b o r a t o r y  ( I N E L ) .  l n c o r p o r a t e  r e c e n t  
i n f o r m a t i o n  o n  t h e  N o r t h w e s t  u t i l i t i e s  w i l l i n g n e s s  
t o  p a r t i c i p a t e  I n  t h e  LMFBR d e m o n s t r a t i o n  p r o J e c t .  

U p d a t e d  t o  p r o v l d e  a d d i t i o n a l  c l a r i f i c a t i o n  t o  
a l t e r n a t i v e  s i t e  r e l o c a t i o n  c o s t s  and e d i t o r i a l  
c o r r e c t i o n s .  

U p d a t e d  t o  i n c l u d e  t h e  r e s u l t s  o f  t h e  f o u n d a t i o n  
b e d r o c k  v e r i f i c a t i o n  p r o g r a m .  

U p d a t e d  t o  l n c o r p o r a t e  e x h i b i t  ( 1 )  I n a d v e r t e n t l y  
p r o v i d e d  i n  r e s p o n s e  t o  NRC Q u e s t i o n .  240.2R 
(Amendment 1 5 ) .  

AXVI-11 



Amendment X V I  
O c t o b e r  1982 

j&xzLLan_23LZB (NRC l e t t e r  d a t e d  10/26/81,  r e s p o n s e  d a t e d  

1 2 / 2 2 / 8 1  

Based  o n  t h e  s i t e  i n v e s t i g a t i o n  d a t a  p r e s e n t e d  i n  t h e  PSAR, t h e  

u p p e r  s l l t s t o n e  h o r l z o n  o f  U n i t  A, w i t h i n  w h i c h  t h e  s t r u c t u r e  

f o u n d a t i o n s  a r e  t o  b e  p l a c e d ,  i s  r e l a t i v e l y  d e v o i d  o f  s o l u t i o n  

f e a t u r e s  be low f o u n d a t i o n  g r a d e .  However, It I s  n o t  o b v i o u s  t h a t  

t h e  u n d e r l y i n g  l i m e s t o n e  u n i t  o f  t h e  Ch ickamauga Group, U n i t  A 

and t h e  much d e e p e r  Knox g r o u p  do n o t  c o n t a i n  s l g n l f i c a n t  

c a v i t i e s .  D e t e r m i n e  t h e  maximum s i z e  c a v i t y ,  based  o n  r e g i o n a l  

s t u d i e s  o f  k a r s t  f e a t u r e s  I n  t h e s e  r o c k  u n l t s ,  t h a t  c o u l d  e x i s t  

b e n e a t h  t h e  p l a n t  w i t h o u t  b e i  ng d e t e c t e d  by t h e  i n v e s t  1 g a t 1  ons  

p e r f o r m e d .  E v a l  u a t e  t h e  c a p a b i  l i t y  o f  t h e  f o u n d a t i o n  r o c k  u n i t  

( U n i t  A, u p p e r  s l l t s t o n e )  t o  b r i d g e  s u c h  c a v i t i e s .  

1 )  The p o t e n t i a l  f o r  c a v i t i e s  and o t h e r  k a r s t  f e a t u r e s  

w i t h i n  t h e  U n i t  A L i m e s t o n e  o f  t h e  Ch ickamauga Group  

b e l o w  t h e  p r o p o s e d  base  e x c a v a t i o n  l e v e l  f o r  t h e  N u c l e a r  

I s l a n d  i s  c o n s i d e r e d  m i n i m a l .  I t  i s  be1 i e v e d  t h a t  

e x 1  s t i  ng b o r i n g  d a t a ,  r e s u l t s  o f  t h e  t e s t  g r o u t i  ng 

program,  and t h e  r e c e n t l y  c o m p l e t e d  f o u n d a t i  o n  b e d r o c k  

v e r i f l c a t i o n  p r o g r a m  ( d i s c u s s e d  b e l o w )  c o n f i r m  t h e  

h o m o g e n e i t y  o f  t h e  U n l t  A L i m e s t o n e  as d e m o n s t r a t e d  by 

t h e  a b s e n c e  o f  s o l  u t  i o n i  ng be1 ow f o u n d a t i o n  g r a d e .  

2 )  R e s e a r c h  s t u d i e s  on t h e  r e g i o n a l  g e o l o g y  have  shown t h a t  

w e a t h e r i n g  i n  t h e  Knox h a s  been e n c o u n t e r e d  t o  d e p t h s  up 

t o  200  f e e t .  G e o t e c h n i c a l  i n v e s t i g a t i o n s  a t  t h e  s i t e  

h a v e  i n d i c a t e d  a  d e p t h  o f  w e a t h e r i n g  i n  t h e  Knox n o t  

e x c e e d i n g  100 f e e t .  C o n s e q u e n t l y ,  w i t h  a  minimum d e p t h  

o f  c o v e r  above  t h e  Knox o f  450 f e e t ,  s u b s i d e n c e  p r o b l e m s  

w i I 1 n o t  o c c u r  b e n e a t h  t h e  CRBRP s i t e .  
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A f o u n d a t i o n  v e r i f i c a t i o n  p r o g r a m  was c o n d u c t e d  a t  t h e  s l t e  

b e t w e e n  J a n u a r y  and May, 1982, w h i c h  c o n s i s t e d  o f  9  c o r e  b o r i n g s  

and 25 p e r c u s s i o n  b o r  l n g s .  The p u r p o s e  o f  t h e  p r o g r a m  was t o  

v e r  I f y  t h e  homogenel  t y  and s a t 1  s f  a c t o r y  b e a r  i ng  capab l l i t y  o f  t h e  

U n l t  A L i m e s t o n e .  T h i s  was t o  be done by c o n f  i r m i n g  t h e  

r e p r e s e n t l v i t y  o f  B o r i n g  55, s e l e c t e d  a s  t h e  c e n t r a l  b o r l n g  i n  

t h e  t e s t  g r o u t i n g  p r o g r a m  c o n d u c t e d  I n  1975 on t h e  w e s t  s i d e  o f  

t h e  N u c l e a r  I s l a n d .  R e s u l t s  o f  t h e  t e s t  g r o u t i n g  p r o g r a m  

d e m o n s t r a t e d  t h e  adequacy o f  t h e  U n i  t A L i m e s t o n e .  

A l l  b o r l n g s  o f  t h e  f o u n d a t i o n  v e r l f i c a t l o n  p r o g r a m  w e r e  advanced  

a t  l e a s t  100 f e e t  i n t o  t h e  U n i t  A L i m e s t o n e .  D e p t h s  o f  b o r i n g s  

r a n g e d  f r o m  181 f e e t  t o  263 f e e t .  Upon c o m p l e t i o n  o f  d r  l l l lng ,  

each  b o r l n g  was g e o p h y s i c a l l y  l o g g e d  by means o f  down h o l e  

p robes ,  and a l l  e x t r a c t e d  r o c k  c o r e s  w e r e  v i s u a l i y  examined.  

R e s u l t s  o f  t h e  p r o g r a m  i n d i c a t e d  t h a t  t h e  d e p t h  o f  s i g n i f  i c a n t  

w e a t h e r i n g  and s o l u t i o n  z o n e s  I s  l i m i t e d  t o  a t  l e a s t  20  f e e t  

above  t h e  s e l e c t e d  b e a r i n g  e l e v a t i o n  o f  t h e  N u c l e a r  i s l a n d  ( e l .  

715 f e e t ) .  

Based upon  t h e s e  r e s u l t s ,  I t  I s  c o n c l u d e d  t h a t  t h e  r e p r e s e n t l v i t y  

o f  B o r  i n g  55 as  n o t e d  above  has  been c o n f  i rmed;  t h e  homogenei  t y  

o f  t h e  U n i t  ! A !  L i m e s t o n e  be iow f o u n d a t i o n  g r a d e  o f  t h e  N u c l e a r  

I s l a n d  m a t  has  been v e r i f i e d ;  n o  f o u n d a t i o n  t r e a t m e n t  w i l l  be 

n e c e s s a r y  s i n c e  a l  l w e a t h e r e d  r o c k  w 1 l l be removed d u r  l n g  

e x c a v a t i o n ;  and n o  f u r t h e r  l n v e s t i g a t l o n s  a r e  r e q u i r e d  i n  t h i s  

a r e a .  
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2 .  EVALUATION OF THE POTENTIAL CAVITIES IN THE KNOX FORMATION 

The  s i z e ,  shape, f r e q u e n c y ,  and e x t e n t  a t  d e p t h  o f  k a r s t i c  

c a v i t i e s  depend upon 1 )  t h e  e x t e n t  o f  t h e  w e a t h e r i n g  zone,  2 )  t h e  

p r e s e n c e  o r  a b s e n c e  o f  i m p e r v i o u s  s t r a t a ,  and 3 )  l o c a l  g e o l o g i c  

s t r u c t u r e s  ( f a u l t s ) .  I n  g e n e r a l ,  s o l u t i o n  c a v i t i e s ,  b o t h  a n c i e n t  

and r e c e n t ,  may be open, o r  c o m p l e t e l y  f i l  l e d  w i t h  c l a s t i c  

m a t e r i a l ,  o r  may be w a t e r - f  i l  l e d  c o n d u i t s .  A n c i e n t ,  o r  

p a l e o k a r s t  c a v l t i e s ,  a r e  t y p i c a l l y  f i l l e d  w i t h  r e c e m e n t e d  

m a t e r i a l  and a r e  as  c o m p e t e n t  as t h e  h o s t  r o c k  a r o u n d  them. 

W e a t h e r i n g  w i t h i n  t h e  Oak R i d g e  r e s e r v a t i o n  i s  u s u a l  l y  l i m i t e d  t o  

t h e  u p p e r  100 f e e t  o f  t h e  s u r f a c e .  The w e a t h e r i n g  o f  r o c k  i s  

m o s t  s e v e r e  i n  t h e  l o c a l  1 i m e s t o n e  and d o l o m i t e  u n i t s ,  l e a v i n g  

k a r s t i c  t e r r a i n  w i t h  c l a y  and c h e r t  r e s i d u u m  f o r  s o l  I .  Be low t h e  

w e a t h e r i n g  zone, t h e  r o c k  i s  g e n e r a l  l y  J o i n t e d ,  b u t  sound, w i t h  

j o i n t  s t r e n g t h  i n c r e a s i n g  and  open j o i n t  f r e q u e n c y  d e c r e a s i n g  

1 w i t h  d e p t h .  

The  d e v e l o p m e n t  o f  k a r s t  f e a t u r e s  a t  t h e  s u r f a c e  and a t  d e p t h  I n  

t h e  r o c k s  o f  t h e  Knox  Group  I s  w e l l  documented.  S l n k h o l e s  and 

c a v i t i e s  a r e  v e r y  f r e q u e n t  and h a v e  c r e a t e d  many p r o b l e m s  I n  t h e  

f o u n d a t i o n  o f  s t r u c t u r e s  t h r o u g h o u t  t h e  e n t i  r e  r e g i o n .  The Knox  

G r o u p  has  been d e s c r i b e d  a s  a  m a s s i v e  d o l o m i t e  w i t h  a  p a l e o k a r s t  

u p p e r  u n l t .  T h i s  u p p e r  u n i t  r e f l e c t s  an a n c i e n t  k a r s t i c  

e r o s i o n a l  s u r f a c e  w h i c h  was s u b s e q u e n t l y  b e v e l e d  and c o v e r e d  by 

t h e  Ch ickamauga  Group.  A c c o r d i n g  t o  l o c a l  e x p e r t s  and a v a i  I a b l e  

r e f e r e n c e s ,  t h  i s  p a l e o k a r s t  u n i t  i s  now a  v e r y  c o m p e t e n t  r o c k .  

The a n c i e n t  s o l  u t l o n  c a v  l t l e s ,  J o l  n t s  and caves ,  w e r e  f i l l e d  w l  t h  

r e s i d u u m  and r e c e m e n t e d  t o  t h e  p o i n t  t h a t  i t  I s  now d i f f i c u l t  t o  

d e t e c t  t h e  p a i e o k a r s t  u n l t  f r o m  t h e  o v e r l y i n g  and u n d e r l y i n g  

c a r b o n a t e  u n l t s .  These  p a l e o k a r s t  f e a t u r e s  a r e  w e l l  documented 

i n  t h e  z i n c  d i s t r i c t  o f  n o r t h e a s t e r n  T e n n e s s e e  w h e r e  t h e y  a r e  

a1 ways f I l l e d  and  c e m e n t e d  and do n o t  r e p r e s e n t  a  h a z a r d .  
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T h e o n l y  a r e a s  o f  k a r s t  w i t h  a c t l v e  s o l u t i o n i n g e x l s t  w i t h i n  ., 

zones  o f  a c t i v e  w e a t h e r i n g ,  a t  o r  c l o s e  t o  t h e  c o n t a c t  be tween  

t h e  Knox and t h e  Ch ickamauga g roups ,  and a t  d e p t h s  r a n g i n g  f r o m  0  

t o  200 f e e t .  The s i z e  o f  t h e  c a v i t i e s  v a r i e s  f r o m  e n l a r g e d  

j o i n t s  t o  s e v e r a l  t e n s ,  and o c c a s i o n a l  l y  h u n d r e d s  o f  f e e t  i n  

span. G e o t e c h n i c a l  i n v e s t i g a t i o n  a t  t h e  s i t e  i n d i c a t e d  a  maximum 

d e p t h  o f  w e a t h e r i n g  n o t  e x c e e d i n g  100 f e e t .  

To summar i ze  o u r  own e x p e r i e n c e  and a v a i l a b i e  d a t a  t h e  f o l l o w i n g  

c a n  be c o n c l u d e d :  1 )  F r e q u e n t  and l a r g e  open c a v i t i e s  ( u p  t o  

s e v e r a i  h u n d r e d  f e e t )  o c c u r  w i t h  i n  t h e  Knox Group. These 

s o l u t i o n  f e a t u r e s  a r e  e x c l  u s i v e l y  d e v e l o p e d  a t  s h a l  low d e p t h  ( n o  

d e e p e r  t h a n  200  f e e t )  and I n  r e l a t i o n  t o  t h e  zone  o f  w e a t h e r l n g .  

2 )  Many c a v i t i e s  a p p e a r  t o  be l o c a t e d  a t  o r  c l o s e  t o  t h e  

u n c o n f  orm i t y  e x i  s t  i ng  b e t w e e n  t h e  Knox and Ch i ckamauga Groups.  

When t h  i s  u n c o n f o r m i t y  i s  a t  d e p t h  b e n e a t h  t h e  z o n e  o f  w e a t h e r i n g  

t h e  k a r s t  f e a t u r e s  a r e  a n c l  e n t  and f i l led,  and t h e  f i l l i n g  

m a t e r i a l  i s  r e c e m e n t e d .  

I n  c o n c l u s i o n ,  i t  w o u l d  a p p e a r  t h a t  s u b s i d e n c e  i s  n o t  a  p r o b l e m  

b e l o w  t h e  CRBRP s l  t e  and I n  v i e w  o f  t h e  s h a l  low d e p t h  o f  

w e a t h e r i n g ,  i t  w o u l d  n o t  be  n e c e s s a r y  t o  c o n d u c t  h y p o t h e t i c a l  

a n a l y t i c a l  s t u d i e s  t o  d e t e r m i n e  t h e  maximum s i z e  c a v i t y  r e l a t e d  

t o  d e p t h  and s t r e n g t h  p r o p e r t l  e s  o f  o v e r l y i n g  s t r a t a .  
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